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Pollen grains the identification and classification 
plants. VII. The Ranunculaceae 


(WITH PLATE AND ONE TEXT-FIGURE) 


The pollen grains the Ranunculaceae comprise several forms 
widely different aspect. For the most part these are obviously related 
each other, but they show that several divergent trends development are 
well established. correct understanding these forms the utmost 
importance account the key position assigned the Ranunculaceae 
among the dicotyledons. 

The basic form, the form which characterizes the pollen grains more 
than half the species studied, typified the grains Ranunculus 
(fig. 7). provided with fairly thin, flexible, but not distensible 
exine. The relatively huge changes volume which pollen grains are 
always subjected with changing moisture content are accommodated 
three long meridonally arranged furrows, called germinal furrows because 
they also permit the emergence the pollen tube time germination. 
Each crossed delicate elastic membrane which nearly always 
flecked with fragments material closely resembling that the exine. 
When the grains are moist and fully expanded these flecks stand apart 
from each other, exposing much the stretched membrane, but when the 
grains are even moderately dry and partly contracted the flecks are 
pressed closely together and against the margins the furrow that the 
grain protected what amounts continuous covering exine 
throughout its entire surface. These furrows are further characterized 
the total absence germ pores—the whole furrow area serving place 
emergence for the pollen tube—and lack thickened furrow rims, 
these respects differing from perhaps the majority three-furrowed 
grains other families. The furrow margins are most commonly poorly 
defined, the texture the general surface the exine merging into the 
flecked surface the furrow membrane, the two sometimes not even 
distinguishable from each other, unless the grains are expanded when the 
furrows are revealed the separation the flecks their membranes 
they stretch. The furrow margins are generally rough, jagged, even 
fimbriate, sending long processes exine-like material out onto the furrow 
membrane. These characters the furrows, while undergoing some modi- 
fications within the family, are peculiar the Ranunculaceae and, 
lesser extent, some the more primitive monocotyledons, and are pro- 
found phylogenetic significance. 
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The mechanism whereby the furrows permit changes volume with- 
out rupturing the exine rather complex, but may resolved into three 
more less distinct movements. When grain such that Caltha, 
for example, quite dry and its minimum volume, elongate 
form, perhaps twice long broad (fig. 10), and provided with three 
deep longitudinal grooves that section appears deeply three lobed. 
With the expansion due taking moisture the first movement the 
pushing out the grooves until the grain becomes ellipsoidal and more 
nearly circular outline, the furrows this stage remaining unex- 
panded and merely acting hinges. some grains which the furrows 
are demobilized heavy encrustations exine material their mem- 
branes the hinge action the only movement permitted them, such grains 
remaining elongate even when fully expanded, for example those 
Adonis (fig. 9). More often, however, the turgidity the grain increases 
the furrows expand, stretching their elastic membranes and becoming 
spindle shaped, the grain the same time becoming shorter and broader 
until almost spherical even oblately flattened, but still circular 
section (fig. 4). This furrow expansion appears the most effective 
movement the adjustment volume, for, changing its shape from 
ellipsoidal spheroidal, the volume the grain greatly increased with 
small amount stretching its furrow membranes and without materi- 
ally increasing its surface. The majority grains appear require 
further increase volume than permitted the mechanism furrow 
expansion. Further increase volume, however, may achieved 
outward distension the furrow membranes forming sort aneurysm 
each the furrows, may permitted borrow medical term 
which used describe the sudden distension artery wall the 
limit its elasticity under the influence either excessive pressure from 
within the artery loss tension its wall. Membrane distension this 
kind pollen grains generally accompanied flattening the walls 
the grain the equatorial region, especially the exine thin, the 
grain assuming rounded-triangular outline (fig. 1). 

Among the tricolpate grains the Ranunculaceae generally all three 
these movements are more less involved, but the pollen the 
majority species furrow expansion the favored movement, hinge 
action and membrane distension playing relatively minor Hence 
that the furrows the grains described the following pages are gen- 
erally long and tapering narrowed pointed ends (fig. 7), for this 
kind furrow best adapted the expansion movement. Those 
which the hinge action paramount are long and narrow, and not gen- 
erally tapering much (fig. 9). And those which membrane distension 
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the major function are broad, generally rather short, and with broad 
rounded ends (fig. 2). these furrow characters that differences be- 
tween the different species are mainly expressed, especially among those 
which are closely related. Their phylogenetic significance not deep 
seated, closely related species often showing rather extreme differences 
these respects. 

The characters the exine show much less variation and appear 
phylogenetically much more deep seated than those the mechanical 
action the furrows. its basic form the exine rather thin—thin 
enough freely flexible, but thick enough indistensible—more 
less granular and covered with minute papillae which are irregular 
arrangement and various size. the grains some species papillae are 
strongly developed, almost reaching the size spines; others they are 
vestigial even entirely absent, this condition being generally associated 
with correspondingly more pronounced granulation the exine. Occa- 
sionally the papillae appear coalesce forming rudimentary reticulum 
(e.g. Nigella). For the most part the different species exhibit only different 
degrees the relative development the granular and papillate char- 
acters, but there are two other types exine found within the family 
which have obvious connection with these. One the striate, found 
only the three species Trollius and the other the pitted reticulate, 
found the grains Hydrastis and Paeonia (fig. 1). The 
striate form can, perhaps, interpreted derivative the ordinary 
granular form which the granules are arranged rows; and possibly 
the reticulate form can regarded representing the coalescence the 
papillae already initiated the grains Nigella. This latter, however, 
uncertain because the reticulum all the truly reticulate grains 
much finer than that adumbrated the grains Nigella. 

The basic form grain the Ranunculaceae may, therefore, de- 
scribed as: approximately spheroidal, tricolpate; furrows long, broad and 
tapering narrowed ends, their membranes flecked, their margins rough, 
jagged, fimbriate; exine rather thin, more less granular and papillate; 
size various from about diameter. Such form illustrated 
the grain Ranunculus (fig. 7), and characterizes, without serious 
modification those about the genera examined this study 
(see key, 500). 

The most important modifications this basic form have with 
the furrows. The flecks the furrow membrane, copious but discrete and 
irregular arrangement the basic form, are reduced number en- 
tirely absent the grains Paeonia (fig. 1). others they are aggre- 
gated various ways forming irregular patches strips exine-like 
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material the furrow membrane, often fused the furrow margins 
strip, those Hepatica. The culmination this developmental 
tendency seems reached the grains Adonis aestivalis (fig. 9), 
which the furrow membrane heavily encrusted with central strip 
exine material, and the furrows partly demobilized, deprived nearly 
all movement except their hinge action. 

Another modification the substitution rounded orirregularly shaped 
pores for the furrows such grains those Coptis, Syndesmon and 
Thalictrum (figs. 8). The pores these grains have all the other more 
important characteristics the furrows their closest relatives, such 
their flecked membranes and their rough, jagged fimbriate margins. 
their number and arrangement, however, they not always conform 
the trischistoclasic system which governs the arrangement the furrows, 
and their harmomegathic function they possess only that membrane 
distention, compensating for the lack hinge action and furrow expansion 
their larger number. 

The pored form appears have originated this family more than 
once independently and widely different times. occurs the ane- 
mophilous genus Thalictrum. Whether not this case there any rela- 
tion between anemophily and the pored condition can not said, though 
the occurrence this genus both conditions which are exceptional 
the family, suggests that there may be. The pored condition occurs 
the Malayan genus Naravelia. These are woody climbers distinguished 
the possession connate carpels, divergent this and their southward 
distribution from the central ranalean type. these two cases, least, 
the pored character belongs divergent groups, suggesting that may 
recent origin. The same character, however, occurs the grains 
Coptis trifolia and Xanthorrhiza apiifolia. Both are North American 
plants, the former herb northern latitudes, occurring far north 
British Columbia and Alaska, the latter shrub more southern latitudes, 
from southern New York Kentucky and Florida. The plants have 
many things common—their yellow roots, their bitter taste, their 
shining leaves which are trifoliate when basal—besides the practical 
identity form their pollen grains, that there can little doubt that 
they are closely related. Possibly Coptis may regarded northern 
herbaceous off-shoot from some ancestral stock which Xanthorrhiza 
conservative survivor more temperate regions. would, therefore 
seem that, this case least, the pored character the pollen grain 
more ancient than the herbaceous habit. The same character found 
the grains Anemone coronaria but absent from the five other species 
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Anemone which have examined. These four rather widely separated 
occurrences suggest that this character has originated among the Ranuncu- 
laceae more than once. perhaps regarded only tendency 
this family, and may expect find more fully expressed some 
the derivatives the Ranalean complex. 

The ways which pores have been derived from furrows not en- 
tirely clear because most the intermediate forms are lacking. Never- 
theless, some both the pored and furrowed grains this family possess 
peculiar characteristics which are suggestive how this might have come 
about. Among the pored grains the arrangement the pores occasionally 
tends conform the trischistoclasic system the pores represented 
shortened furrows. the grains Coptis (fig. and Xanthorrhiza, 
for example, the pores are commonly arranged triangular groups 
three which suggest the triconvergent grouping furrows arranged 
this system. And the grains Thalictrum dioicum (fig. the prevailing 
number pores the whole grain six arranged exactly tetrahedrally, 
corresponding the hexacolpate configuration furrows. Such regularity 
arrangement, however, not the general rule. More typical the con- 
dition found the grains Syndesmon (fig. 5). these the pores are ir- 
regular their size, shape and arrangement, they never suggest any com- 
plete furrow configuration, and frequently some are elongate, sometimes 
almost long enough regarded furrows. Generally such elongate 
pores are curved ‘v’ shaped and suggest that they may represent frag- 
ments zonate and zigzag furrows. This significant because among 
those grains the family which have supernumerary furrows the ordinary 
furrow configurations are not usually found completely developed. The 
pollen Batrachium such example. Here the grains all possess 
supernumerary furrows but instead the usual symmetrical arrange- 
ments, the zonate, half zonate and zigzag arrangements are the most fre- 
quent. This likewise true the grains acris. The furrows 
these are also short and broadly rounded that many cases they 
have striking resemblance the elongate pores the grains Syndes- 
mon. would therefore seem that sometimes, the grains 
and Thalictrum, the pores represent shortened furrows arranged the 
trischistoclasic system, but others, the grains Syndesmon and 
Anemone, the pores represent fragments furrows. 

PAEONIA ALBIFLORA Pallas. Peony (fig. 1). Grains various, large pro- 
portion them obviously abortive. Normal grains oblate and triangular 
outline when fully expanded, about diameter, tricolpate. Fur- 
rows long, broad, and tapering rounded ends, their membranes smooth 
faintly flecked, their margins jagged but sharply defined. Exine moder- 
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KEY THE SPECIES 
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Exine granular, papillate, both (papillae tending fuse form reticulum Nigella). 

Furrows elongate, generally three meridionally arranged, though some grains most 

species (all alpina and Batrachium sp.) may have higher numbers arranged 
irregularly the trischistoclasic system, their membranes more less flecked. 


Exine distinctly papillate and more less granular. 
Furrow ends broad and rounded. 
Furrow margins smooth, and furrows broad, scarcely tapering 


Furrow margins rough jagged, and furrows tapering. 


Grains more than diameter........................ 


Furrow ends irregular and margins 


Anemone demissa 


Ranunculus 
Isopyrum 
Pulsatilla 


Hepatica 
Eranthis 


Cimicifuga 
Anemone Davidi 
quinquifolia 
virginiana 
Clematis 
Myosurus 
Oxygraphis 
Trautvetteria 
Batrachium 
Nigella 
Glaucidium 


Exine granular, scarcely not all papillate. Furrow ends pointed somewhat blunt. 
Furrows broad and tapering pointed ends. Exine not excessively thick. 


Grains slightly umbonate, 21-29 diameter.............. 


Grains not umbonate 


Delphinium 


Aquilegia 


Furrows narrow, partially demobilized encrustation their membranes 


Exine excessively thick. Grains diameter. 


Grains conspicuously umbonate. Exine only 
Grains not umbonate. Exine granular and faintly 


aestivalis 
Adonis vernalis 


Furrows, the ordinary sense, absent, their function being served number rounded 


irregularly shaped pores. 
Exine distinctly papillate. 


Grains larger, over diameter. 


ii. Exine granular, occasionally slightly papillate.................. 


Furrow margins smooth 
Furrow margins rough. 


Furrow membranes copiously 
ii. Furrow membranes nearly quite 
Exine striate, furrows generally three, their membranes flecked 


Coptis 


Anemone coronaria 
Syndesmon 
Naravelia 


Thalictrum 


Exine reticulate-pitted frankly reticulate, furrows generally three meridionally arranged. 
Helleborus 


Hydrastis 
Paeonia 


; 
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ately thick, reticulate pitted. Intine thin, slightly thickened the region 
underlying the furrow. 

the reticulate character their exine these grains resemble those 
Helleborus and Hydrastis but are otherwise unique the family. 

garden perennial, native Siberia, China and Japan. 

GLAUCIDIUM PALMATUM Grains uniform, spheroidal, about 
diameter, tricolpate. Furrows long and tapering blunt ends, not ex- 
cessively broad when expanded, their membranes conspicuously flecked 
and their margins jagged almost fimbriate. Exine thin, papillate gran- 
ular. 

These grains conform all respects with the basic form the family 
but are dissimilar those Paeonia with which genus Glaucidium 
associated the tribe Paeonieae according Engler. 

The genus comprises only this species, native Japan. 

CANADENSIS Yellow root, yellow puccoon, golden seal. 
Grains uniform, spheroidal, diameter, tricolpate. Furrows long 
and tapering, their membranes conspicuously flecked, their margins rough. 
Exine finely reticulate. 

These grains resemble those Helleborus most respects. their 
reticulate character, which unusual this family, they also resemble 
those Paeonia with which they are associated the tribe Paeonieae. 

low herbaceous perennial arising from bright yellow rootstock. 
Native the eastern United States and Canada. 


CALTHA Marsh marigold 


Grains uniform oblate and somewhat triangular outline when ex- 
panded, diameter, tricolpate. Furrows long and broad, scarcely 
tapering broad rounded ends, their membranes more less thickly 
covered with flecks, their margins smooth. Exine moderately thick, 
granular, and densely coated with minute papillae similar the granules 
the furrow membranes. 

These grains differ from the type the family only the less papillate 
surface the exine and broader furrows with smoother margins. 

The genus comprises about species low marsh semiaquatic 
herbs with large undivided leaves, generally cordate reniform, distrib- 
uted throughout the temperate and arctic regions both hemispheres. 

CALTHA PALUSTRIS Marsh marigold (fig. 2). Grains about 
diameter. Furrow margins nearly quite smooth, their membranes 
lightly flecked. 

Native northeastern United States and Canada. 

CALTHA RADICANS Forst. Grains similar those palustris, their 
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furrow membranes more conspicuously flecked, their margins smooth but 
almost obscured the granules the furrow membranes. 

The plant similar the above but roots from the lower nodes and 
has smaller flowers. 


TROLLIUS Globeflower 


Grains spheroidal somewhat ellipsoidal, circular three-lobed 
outline, diameter, tricolpate, occasionally some with aberrant 
numbers furrows. Furrows long and tapering irregularly shaped 
rounded ends, their membranes flecked with granules, their margins 
smooth, granular, even fimbriate. Exine thick and striate with the 
striae arranged patterns resembling thumb-prints. 


Fig. 10. Caltha palustris. Side view. transverse optical section. 


The striate character these grains has not been found elsewhere 
this family, but similar markings are found the grains most Aceraceae 
and 

The genus comprises about species erect perennial ascending 
herbs resembling mainly inhabiting marshy places. Native the 
north temperate Zone. 

TROLLIUS ALBIFLORUS (Gray) Rydbg. Grains uniform, spheroidal, 
about diameter. Furrow margins fimbriate. Exine thick and rigid, 
thumb-print markings pronounced. 

Herbaceous perennial mountain tops, Colorado, and northward and 
westward. 

TROLLIUS EUROPAEUS Globeflower. Grains ellipsoidal, three lobed 
outline, tricolpate, Furrow margins rough but not quite 
fimbriate. Otherwise albiflorus. 

Herbaceous perennial wet uplands, northern Europe. 

Reichb. large proportion the grains 
small and apparently abortive. Normal grains diameter, 
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spheroidal. Furrows long, broad and tapering rounded ends, their 
margins smooth. Exine rather thick but less than albiflorus and 
the striate markings less conspicuous. 

Herbaceous perennial occasionally found cultivation, native 
Siberia. 


HELLEBORUS Tourn. Hellebore 


Grains uniform excepting few that are abortive, oblately flattened 
and triangular outline when expanded, about diameter, tricolpate. 
Furrows very broad and long, tapering narrow but rounded ends, their 
membranes conspicuously flecked with rounded granules irregularly ar- 
ranged, their margins smooth. Exine thin, finely and uniformly reticulate 
throughout, the reticulum ending with closed lacunae along the furrow 
margins. 

These grains deviate rather widely from the type the reticulate 
nature their exine and the smooth margins their furrows. 

The genus comprises perennial herbs with palmate leaves and large 
solitary nodding flowers appearing early spring. Native Europe and 
western Asia, some species introduced into North America, both wild and 
cultivated. 

HELLEBORUS FOETIDUS Hellebore. Grains about diameter. 
The ridges the reticulum confluent along the margins the furrows 
forming thickened rim. 

Native northern Europe, cultivated elsewhere. 

HELLEBORUS Green hellebore. Grains foetidus 

Native Europe and Asia. 

ERANTHIS LONGISTIPITATA Rgl. Winter aconite. Grains spheroidal 
slightly oblately flattened, tricolpate. Furrows long, broad and tapering 
narrowed but irregularly shaped ends, their membranes copiously 
flecked with large and coalescent granules, their margins jagged fim- 
briate. Exine rather thick, papillate. Intine thick. 

these grains see most extreme manifestation the tendency, 
characteristic the family, for the furrow membranes become obscured 
granules exine-like material. The granules resemble the papillae 
the exine, they are large and coalescent with each other and with the 
jagged marginal projections forming fimbriae which reach almost entirely 
across the furrow. 

The genus comprises about species perennial herbs with palmately 
multifid leaves from which arise one-flowered scapes surrounded 
involucre single leaf. Native Europe, eastern and central Asia. 
hyemalis Salisb. sparingly naturalized North America. 
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NIGELLA INTEGRIFOLIA Rgl. Fennel flower. Grains various, large 
proportion abortive, normal grains oblately flattened, triangular out- 
line, diameter, tricolpate. Furrows medium length, broad 
and tapering narrow but irregularly-shaped ends, their membranes 
flecked with granules similar the papillae the exine, their margins 
jagged and somewhat fragmenting. Exine thin, papillate with the papillae 
fusing form imperfect reticulum. Intine thick but not noticeably 
thicker the regions the furrows. 

The papillae the exine these grains are similar those the fur- 
row membranes, but the latter situation they are more widely separated 
and appear sharply raised above the surface while the exine they 
are less raised and more closely aggregated. 

The genus comprises about species, native Europe. 


ISOPYRUM Shell flower 


Grains ellipsoidal spheroidal, diameter, tricolpate. Fur- 
rows long, broad and tapering, their membranes flecked, their margins 
rough. Exine rather thick, papillate. 

Slender smooth perennial herbs with compound leaves and axillary 
white flowers resembling those Syndesmon. The genus comprises about 
species native North America, Asia and Japan. 

IsOPYRUM FUMARIOIDES Grains generic description, 
diameter. 

Native Europe and northern Asia. 

Oliv. Grains the generic description, about 
diameter. 

Native China. 

TRIFOLIA Salisb. Three-leaved goldthread (fig. 3). Grains 
spheroidal, diameter. Pores about 10, their membranes flecked 
with conspicuous granules, generally prominently bulging, their margins 
fimbriate, various size and shape but generally nearly circular. Exine 
rather thick, papillate. 

These grains are similar those Xanthorrhiza, Anemone coronaria 
Syndesmon, Naravelia and Thalictrum within the family, but may dis- 
tinguished the more fimbriate margins their pores. Outside the 
family they closely resemble the grains the Alismaceae and some 
Butomaceae but may distinguished from these the character 
their exine which papillate while these two latter families more 
nearly echinate. 

The three-leaved goldthread low perennial herb with ternately 
divided root leaves, small white flowers slender scapes, and roots 
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long bright yellow fibers. Native north eastern United States and 
Europe. The genus comprises about species, principally North 
America. 

XANTHORRHIZA L’Her. (X. simplicissima Marsh.) Shrub 
yellowroot. Grains similar those Coptis, uniform. diam- 
eter. Pores about 15, somewhat smaller than the grains and 
their margins less conspicuously fimbriate. 

low shrubby plant with bark and roots deep yellow. Native east- 
ern United States from Pennsylvania southward. 

small genus shrubby plants native eastern North America cul- 
tivated for their foliage. The name frequently written, Zanthoriza, 
older form though etymologically incorrect. 

AcTAEA Baneberry. Grains uniform, oblate-spheroidal, 
diameter, tricolpate. Furrows long, broad and tapering, their 
membranes conspicuously flecked, their margins ragged almost fimbriate. 
Exine rather thick, papillate. 

perennial herb woods, northeastern United States and Canada. 
The genus comprises about species native the north temperate Zone. 


CIMICIFUGA Black Cohosh, bugbane 


Grains oblate spheroidal, diameter, tricolpate. Furrows 
medium long, tapering irregularly shaped ends; their membranes con- 
spicuously flecked, their margins jagged, almost fimbriate. Exine thick 
and firm, granular, papillate and marked with angular areas enclosing 
the papillae. Intine thick and further thickened the regions underlying 
the furrows. 

The genus comprises eleven species tall perennial herbs bearing 
long spikes white flowers with the stamens exserted suggesting that 
they may partly anemophilous, closely related Actaea, widely 
distributed the north temperate zone. 

CIMICIFUGA DAHURICA Huth. Grains the generic description. 

Native central Asia. 

CIMICIFUGA FOETIDA Grains the generic description. 

Native Europe and Asia. 


AQUILEGIA Columbine 


Grains spheroidal slightly oblately flattened, rounded-triangular 
outline, diameter; tricolpate, generally some with supernumerary 
furrows. Furrows long, broad and tapering pointed ends, their mem- 
branes conspicuously flecked, their margins differing the different species 
from smooth jagged even somewhat fimbriate. Exine more less 
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granular and minutely papillate, mostly thin but various the different 
species. Intine thin and not visibly thickened the regions the furrows. 

About species erect branching perennial herbs with compound 
leaves and large showy flowers, widely distributed throughout the north 
temperate zone. 

AQUILEGIA CANADENSIS Wild columbine (type). Grains somewhat 
various; some obviously ‘abortive, others with supernumerary furrows. 
Furrow membranes conspicuously flecked with granules irregularly ar- 
ranged, furrow margins jagged even somewhat fimbriate owing the 
coalescence some the granules the membrane with the jagged pro- 
jection the margins. Exine thin, faintly granular and finely papillate. 

Perennial herbs dry rocky woods almost throughout the eastern 
half the United States and Canada. 

AQUILEGIA VULGARIS Garden columbine. Grains mostly uniform, 
about diameter, generally small proportion tetra- and hexacolpate. 
Furrow membranes less conspicuously flecked than the type. 

Native Europe and Siberia, widely cultivated several varieties, 
and occasionally escaped the United States. 

AQUILEGIA GLANDULOSA Fisch. Grains uniform, about diam- 
eter, tricolpate. Furrow membranes flecked with large and conspicuous 
granules, furrow margins rough. Exine thicker than the type, slightly 
more granular, scarcely papillate. 

Native the Altai mountains, Siberia, but widely cultivated the 
United States and elsewhere. 

AQUILEGIA FLABELLATA Grains uniform, diameter. 
Furrow membranes flecked with large conspicuous granules which tend 

Native Japan but widely cultivated elsewhere. 


DELPHINIUM Larkspur 


Grains generally uniform, diameter, spheroidal, ellipsoidal 
slightly oblate, tricolpate, generally with slight elongate mound due 
the arching the exine, extending meridionally each iune. Fur- 
rows, long, broad and tapering, their membranes conspicuously flecked 
with granules which tend aggregate coalesce into irregular groups, 
their margins roughened, jagged fimbriate. Exine rather thin but some- 
what thickened the poles causing the grains slightly umbonate, 
finely but conspicuously granular. 

These grains closely resemble those but may distin- 
guished their larger size, generally elongate and umbonate form. 

The genus comprises about 250 species perennial and annual erect 
herbs with showy flowers, north temperate regions. 
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DELPHINIUM CAERLEUM Jacq. Grains spheroidal, ellipsoidal slightly 
oblately flattened, about 28.54 diameter. Furrow margins roughened 
fimbriate. 

Native Himalaya. 

DELPHINIUM BULLEYANUM Forr. Grains spheroidal ellipsoidal, 
about diameter. Furrow margins jagged. 

Native China. 

Léveillé. Grains ellipsoidal, about 25X Fur- 
row margins fimbriate. 

Native China. 


ACONITUM Aconite, monkshood 


Grains spheroidal, ellipsoidal, more less oblate, diam- 
eter, tricolpate. Furrows long broad and tapering irregularly shaped 
ends, their membranes copiously flecked with large granules, their margins 
jagged. Exine thin, finely granular. 

These grains bear close resemblance those Delphinium the 
characters their furrows and their exine, and two the species here 
described are likewise umbonate. 

Perennial herbs with palmately cleft dissected leaves and showy 
flowers racemes panicles, closely. resembling Delphinium. About 
species the higher parts the north temperate zone. 

ACONITUM DELPHINIFOLIUM DC. (fig. 4). Grains uniform, slightly 
oblately flattened, triangular outline, diameter, not umbo- 
nate. 

Moist places, Alaska Alberta British Columbia. 

ACONITUM DIVARICATUM Rydb. Grains spheroidal, scarcely three- 

Creek banks. Idaho Utah Wyoming. 

HELLERI Greene. Grains spheroidal, ellipsoidal slightly 
oblately flattened, diameter, umbonate those Del- 
phinium. 

Native North America. 

ACONITUM COLUMBIANUM Nutt. Western monkshood. Grains somewhat 
various, generally large proportion abortive. Normal grains nearly 
spheroidal, diameter, similar those Helleri but less 
umbonate. 

Wet meadows and borders streams, California and Arizona. 


ANEMONE Anemone 


Grains two types, those with furrows and those with pores (A. 
coronaria). Grains with furrows oblately flattened, diameter, 
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circular somewhat triangular outline, tricolpate. Furrows long, more 
less tapering broad rounded jagged ends, their membranes con- 
spicuously flecked with granules which resemble the papillae the exine, 
their margins slightly roughened, jagged fimbriate. Exine always con- 
spicuously papillate, occasionally marked off into angular areas contain- 
ing the papillae. These grains are similar those Delphinium but may 
distinguished their smaller size, flattened form and papillate 
exine. 

The pored grains are similar those but may distinguished 
from them their larger size. Though these pored grains present very 
different appearance from the furrowed grains this genus, reality 
they differ only the number their furrows, since the pores are morph- 
ologically merely reduced furrows; all other respects they are the same 
the furrowed grains Anemone. 

ANEMONE JAPONICA Japanese anemone. large proportion 
the grains abortive and variously irregular shape. Normal grains oblate, 
rounded triangular outline, diameter. Furrows long, broad, and 
tapering irregularly shaped ends, their membranes conspicuously flecked 
with rounded granules variously aggregated. 

stout branching plant with soft hairy basal leaves. Native China 
and Japan, extensively cultivated elsewhere. 

ANEMONE DEMISSA Hook. Grains similar those japonica, 
about diameter. Furrows long, broad and tapering symmetrically 
rounded ends, their membranes flecked with granules which may 
separately dispersed more less arranged striae, their margins nearly 
smooth, slightly roughened the attachment them few granules. 

Himalaya. 

ANEMONE Fr. Grains about diameter. Furrows long 
and narrow, not greatly expanded the center, their membranes flecked 
with scattered granules, their margins jagged. 

These grains can distinguished from those the two preceding 
species their narrower furrows with more jagged margins. other re- 
spects they are similar. 

Native China. 

ANEMONE VIRGINIANA Tall anemone. Grains diameter. 
Furrow membranes flecked with granules which tend coalesce 
central strip. Otherwise those Davidi. 

Common woods the eastern United States. 

ANEMONE QUINQUEFOLIA Wind-flower, snow drops. Furrow mem- 
branes flecked with scattered granules, furrow margins jagged. Otherwise 
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Native eastern United States and Canada, closely resembling 
nemorosa which native Europe but cultivated the United States. 

ANEMONE CORONARIA Poppy anemone. Grains somewhat various, 
large proportion obviously abortive, diameter, spheroidal 
with about pores which are variously irregular, sometimes elongate, 
but generally aproximately circular, their membranes heavily flecked with 
granules which tend aggregated towards the center, their margins 
rough. Exine rather thick and papillate other species anemone. 

The poppy anemone native the Mediterranean region, now 
favorite hot-house plant cultivated many varieties. The one from which 
the present specimen pollen was obtained known “Craig Castle 


PULSATILLA Adans. Pasque flower 


Grains essentially Anemone japonica, diameter, tri- 
colpate with supernumerary furrows. Furrow margins rough but not 
fimbriate. Exine rather thick, granular, and papillate. 

The genus comprises about species perennial scapose herbs with 
thick root stocks, native the north temperate and subarctic zones. 
many classifications (e.g. Engler and Prantl) the group regarded 
section the genus Anemone which undoubtedly closely related. 

Pohl. Grains uniform diameter, tri- 
colpate. 

PULSATILLA LUDOVICIANA Heller (P. Britt.). Grains vari- 
ous. diameter, large proportion with supernumerary fur- 
rows. 

Plains and prairies. Almost throughout the United States and Canada 
west 

PULSATILLA ALPINA Schrank. Grains extremely various, 
diameter. Furrows generally more than three, large proportion the 
grains with 12, and furrows arranged according the trischisto- 
clasic system, others with furrows irregularly arranged. 

SYNDESMON THALICTROIDES (Anemonella thalictroides Spach.) 
Rue-anemone (fig. 5). Grains exceedingly various, diameter. 
Furrows absent. Pores about the smaller grains circular, the 
larger circular variously irregular, their margins rough jagged, more 
the larger grains. Exine rather thick, granular and papillate. 

Normal grains this pollen are two sizes, exclusive those which 
are obviously abortive. larger are about diameter while the 
smaller are about diameter. The exine appears the same both; 
the same thickness, the same granular nature and the papillae 
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which almost reach the proportions spines, are the same size. The 
result, however, that the smaller grains appear have very thick 
and coarse exine. The number pores each bears relation the 
size the grain; the smaller grains have the smaller pores that the 
proportion the surface occupied pores about the same each. 
the smaller grains, however, the pores are always approximately 
circular, while the larger they may elongate, even resembling 
ordinary furrows. 

The genus comprises only this species, low glabrous perennial herb, 
4-9 inches high, resembling Anemone with which often 
associated woods throughout the eastern United States. 

HEPATICA TRILOBA Chaix. Liver-leaf. Grains somewhat various, 
diameter, oblate spheroidal, tricolpate. Furrows long narrow and 
tapering jagged ends, their membranes rather thick and copiously 
flecked with papillae which tend aggregated band the center 
the furrow like central strip exine. Furrow margins rough 
jagged, often with adhering flecks the furrow membrane. 

Native eastern United States and Canada, also Europe, Alaska 
and Asia. 


CLEMATIS Clematis 


Grains oblately flattened and rounded triangular outline sphe- 
roidal, diameter, tricolpate, occasionally otherwise. Furrows 
long and tapering, their membranes more less copiously flecked with 
coarse granules variously aggregated, their margins smooth jagged, 
generally with strands clusters the membrane granules adhering. 
Exine rather thick, conspicuously papillate. Intine thick and further 
thickened beneath the furrows. 

Climbing vines more less woody, with cymose paniculate flowers. 
About species cosmopolitan distribution. 

CLEMATIS MONTANA Buch.-Ham. (fig. 6). Grains various, large pro- 
portion abortive. Normal grains oblate, rounded triangular outline, 
diameter. Furrows long and tapering rounded ends, their 
membranes only sparsely flecked. 

tall climber, reaching 15—20 ft. Native Himalaya, cultivated else- 
where. 

Gray. Grains spheroidal, about diam- 
eter. Furrow membranes densely covered with papillae rendering them 
scarcely distinguishable from the exine. Otherwise montana. 

NARAVELIA ZEYLANICA DC. Grains uniform, diameter. Fur- 
rows absent. Pores about 15, approximately circular, their membranes 
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thick and densely flecked with granules rendering them similar appear- 
ance the exine. Exine rather thick, finely but conspicuously granular. 

These grains resemble those Coptis and Synedesmon but may 
distinguished their granular instead papillate exine. They also re- 
semble those Thalictrum but may distinguished their smaller 
size. their tendency towards obliteration the pores they resemble 
those some species Alisma. 

Perennial climber, native Malaya. 

MINIMUS Mouse-tail. Grains uniform, spheroidal, about 
20u diameter, tricolpate. Furrows long broad and tapering jagged 
ends, their membranes flecked with granules resembling the papillae 
the exine, their margins jagged. Exine rather thin, papillate. Intine thin 
but thickened beneath the furrows. 

low annual with linear-spatulate leaves and naked one-flowered 
scapes. Native the central and southern parts the United States, and 
Europe. The genus contains about species principally North America. 

TRAUTVETTERIA GRANDIS Nutt. False bugbane. Grains uniform, about 
25u diameter, tricolpate, occasionally some grains otherwise. Furrows 
long and narrow, scarcely tapering irregularly shaped ends, their mem- 
branes copiously flecked and margins fimbriate, both such extent 
that the furrows are nearly obliterated. Exine rather thick, papillate, 
faintly marked off into angular areas enclosing the papillae. 

perennial herb with palmately lobed leaves and corymbose white 
flowers, resembling Cimicifuga, apparently partly adapted wind pollina- 
tion. British Columbia California and eastward Montana; eastern 
Asia. The genus comprises only this species. 

CYMBALARIA Prantl (Ranunculus Cymbalaria Pursh, 
Cymbalaria Greene). Seaside crowfoot. Grains spheroidal, 19- 
diameter, tricolpate. Furrows long and tapering, their membranes 
heavily flecked, their margins not sharply defined, the texture the fur- 
row membranes merging with that the general exine. Exine papillate. 
Intine thin. 

Low glabrous herb with mostly basal cordate leaves, spreading 
runners. sandy shores, northeastern United States and Canada. The 
genus comprises about species central and eastern Asia, and North 
America, frequently regarded section the genus Ranunculus. 


Tourn. Crowfoot, buttercup 


Grains spheroidal oblately flattened, about diameter, 
tricolpate, occasional grains tetra- and hexacolpate variously irregular. 
Furrows long and tapering broadly rounded ends, their membranes 
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flecked with conspicuous granules, their margins jagged fimbriate. 
Exine thin, papillate. 

The genus comprises more than 200 species low terrestrial aquatic 
herbs wide distribution. 

RANUNCULUS ABORTIVUS Small-flowered buttercup (fig. 7). Grains 
mostly normal diameter. 

Woods and moist places almost throughout the United States and 
Canada east the Rocky Mountains. 

Tall crowfoot, buttercup. Grains mostly with 
supernumerary furrows, short with rounded ends, their membranes 
copiously flecked, diameter. 

Almost throughout Europe and North America. 

RANUNCULUS Richards. Grains similar those abortivus, 
about diameter. 

glabrous aquatic herb with filiformly dissected leaves, wholly im- 
mersed creeping muddy banks. Throughout northern United States 
and Canada. 


BATRACHIUM Water crowfoot 


Grains essentially Ranunculus, tricolpate with six more 
furrows, the latter broad and tapering rounded jagged ends, their 
membranes conspicuously flecked. Exine thin papillate. Intine thin and 
not thickened beneath the furrows. 

Aquatic perennials with immersed disected leaves and aerial flowers. 
Closely related Ranunculus. 

BATRACHIUM CONFERVOIDES Fries. (Ranunculus aquatilis L.). Grains 
uniform, about diameter, tricolpate. 

Common, especially slow-flowing streams almost throughout the 
United States and Canada. 

BATRACHIUM sp. Grains uniform size, diameter. Fur- 
rows more than three, irregular arrangement but mostly representing 
imperfectly the configurations the trischistoclasic system. 


THALICTRUM Tourn. Meadow-rue 


Grains spheroidal, various size from over diameter, 
without furrows but provided with pores, the latter approximately 
circular, their membranes flecked with coarse granules, sometimes 
copiously almost obliterated them, their margins smooth 
with adhering granules. Exine finely but conspicuously granular. 

These grains are similar those Naravelia but may distinguished 
their generally larger size and fewer pores. 


j 
j 
¥ 
> 
j 
| 


WODEHOUSE: POLLEN RANUNCULACEAE 513 


The genus comprises about species slender branching herbs with 
ternately compound leaves and wind-pollinated flowers. Widely distrib- 
uted Europe, Asia, and America. 

THALICTRUM Early meadow-rue (fig. 8). Grains uniform, 
about diameter. Pores prevailingly, tetrahedrally arranged 
their membranes heavily flecked. 

slender herb moist woods, common the northeastern United 
States and Canada. 

THALICTRUM POLYGAMUM Muhl. Tall meadow-rue. Grains uniform, 
diameter. Pores various size, circular elongate 
outline, when the latter occasionally triconvergent, their arrangement re- 
sembling that furrows the trischistoclasic system. 

Native the eastern United States and Canada. 

THALICTRUM CLAVATUM DC. Grains extremely various; many them 
dwarfed and obviously abortive. Normal grains about diameter, 
but many apparently normal both larger and smaller. Pores about 
uniform, their membranes copiously flecked. 

Similar appearance early meadow-rue but flowers white and all 
perfect. Native the eastern half the United States, principally 
southward. 

THALICTRUM DIPTEROCARPUM Franch. Grains somewhat various, 
23.8u diameter. Pores various, their number not correlated with 
their size with that the grain. 


ADONIS [Dill.] Adonis 


Grains generally uniform, ellipsoidal spheroidal, diameter, 
tricolpate. Furrows long and narrow, tapering pointed blunt ends, 
their membranes copiously flecked encrusted with material resembling 
fragments the exine, their margins rough. Exine thick and rigid, 
granular and slightly papillate. 

Annual perennial herbs with finely dissected alternate leaves and 
showy flowers. 

Native north temperate regions Asia and Europe. 

ADONIS AESTIVALIS Summer adonis. Grains ellipsoidal, deeply three 
lobed outline with the furrows the depressions. Furrows narrow, 
tapering sharply pointed ends, their membranes heavily encrusted 
with longitudinal strip material resembling coarse-textured exine, al- 
most completely demobilized. Exine finely granular and vaguely papillate, 
rather thick throughout and greatly thickened the poles (umbonate). 

The elongate form these grains, which generally maintained even 
when fully expanded, due the nearly complete demobilization the 
furrows. 
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commonly cultivated herbaceous perennial. Native central Europe. 

ADONIS VERNALIS Spring adonis. Grains uniform, spheroidal 
slightly ellipsoidal, not three lobed. Furrows tapering blunt ends, their 
membranes copiously flecked, but not heavily encrusted. Exine fine- 
granular, finely but distinctly papillate, thick but not further thickened 
the poles (not umbonate). 

These grains differ from those aestivalis principally the lack 
encrustation the furrow membranes, and the lack umbonate thicken- 
ings the poles. 

commonly cultivated herbaceous perennial, native central and 
southeastern Europe. 

While this paper was the hands the publisher there appeared 
article the same subject (Kumazawa, 1936). unfortunate that 
this work came notice too late receive adequate consideration, 
since the author describes and illustrates the pollen grains many the 
species treated here. Dr. Kumazawa’s findings and mine are substantially 
agreement; particularly noteworthy this author’s conclusion that 
the pores the pored grains represent proliferated and shortened furrows. 


Yonkers, 
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Explanation plate 


Fig. Pollen grain Paeonia albiflora, approximately polar view, 34y di- 
ameter. 

Fig. Pollen grain Caltha palustris, approximately polar view, di- 
ameter. 

Fig. Pollen grain Coptis trifolia, diameter. 

Fig. Pollen grain Aconitum delphinifolium, approximately polar view, 
diameter. 

Fig. Pollen grain Syndesmon thalictroides, diameter. 

Fig. Pollen grain Clematis montana, approximately polar view, 
diameter. 

Fig. Pollen grain Ranunculus abortivus, approximately polar view, 
diameter, chosen the type the family. 

Fig. Pollen grain Thalictrum dioicum, diameter. 

Fig. Pollen grain Adonis aestivalis, side view, 28u diameter. 
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The tolerance liquid air temperatures dry moss protonema 


CHARLES 
(WITH ONE TEXT-FIGURE) 


two earlier the writer has demonstrated that 
many kinds seeds and bacterial and fungus spores can withstand with- 
out injury the temperatures liquid air and even those very close the 
absolute zero (1°.3 K.). Tolerance liquid air temperatures and lower 
temperatures seeds had been demonstrated others, and work 
confirms that and extends it, that proved that exposure liquid air 
for sixty days well tolerated exposure for few hours. The evidence 
which presented the tolerance low temperature 1°.3 was, 
however, record for low temperature tolerance seeds and bacterial 
spores which, far was aware the time the results were published, 
had not been approached other investigators. Recently have found 
that similar results, but perhaps slightly higher temperatures, were ob- 
tained Becquerel, but did not become aware his results until after 
had completed the experiment which forms the subject this paper and 
which confirms, and confirmed Becquerel’s results similar nature. 

will have been noted that, the experiments with seeds and spores, 
were dealing entirely with resting stages organisms. seemed 
highly desirable determine whether not vegetative tissue any form 
was possessed tolerance such low temperatures that liquid air. 
reflecting the kind vegetative tissue which might lend itself well 
experimentation for such purpose, thought moss protonema 
probably the most promising material. was moved this conclusion 
the well-known tolerance desiccation and wide temperature ranges 
which characterize mosses. About that time article Professor Conard 
Grinnell College the mosses Iowa came attention, and 
ventured request him for samples different species. requested 
samples vegetative tissue non-fruiting species. Professor Conard was 


gracious and generous enough send small specimens the following 
species mosses: 


Dicranella heteromala 
Hypnum patientiae 
Dicranum scoparium 
Bartramia pomiformis 


Lipman, Charles B., and Lewis, Tolerance liquid air temperatures 
seeds higher plants for sixty days. Plant Physiol. 1934. 

Lipman, Charles Normal viability seeds and bacterial spores after exposure 
temperatures near the absolute zero. Plant Physiol. 11: 1936. 
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Thelia asprella 

seductrix 
Brachythecium cytrophyllum 
Catharinea angustata 


Professor Conard stated that Hypnum patientiae and Entodon seductrix 
never fruit Iowa, and that the others showed signs fruiting when 
the specimens were collected. They were all collected nine miles southwest 
Grinnell, Iowa, Jasper County. 


Fig. Photograph three the treated mosses and controls. Reading from left 
right: 
Hypnum patientiae 
Thelia asprella 
Brachythecium cyrtophyllum 


Top row control specimens, only dried vacuum. Lower row treated specimens, 
fifty hours liquid air. Specimens all growing soil tumblers. 


The specimens reached October 1935. Being occupied the 
time, set the specimens aside the dry condition which they arrived 
tissue wrappings. They remained thus until December 26, 1935, when 
they were placed desiccator over sulphuric acid, and the desiccator 
was evacuated. The specimens remained this dry vacuum until Febru- 
ary 14, 1936, when they were removed and treated follows: Each speci- 
men, though very small (about half inch inch diameter) was 
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divided into two. One the halves was placed Pyrex tube, and the 
tube was sealed. The other half was saved for control. The samples the 
different species thus prepared sealed tubes were immersed liquid air 
and kept there for fifty hours (temperature approximately C.). 
the end fifty hours the specimens were removed from the sealed tubes, 
and each was placed beaker tap water. The controls were likewise 
placed beakers tap water. All the specimens remained the beakers 
from February 20—24, 1936. Within few hours was evident that all the 
moss specimens, both the controls and treated, had swelled markedly, and 
microscopic other examination showed the cells perfectly normal, 
the chloroplasts good condtion, and apparently none the worse for the 
long and very rigorous drying, the liquid air exposures the case 
the treated samples. After four days the tap water, the mosses were re- 
moved the surface moist and properly prepared soil tumblers. 
Fungi had attacked them all the tap water, and some the samples 
were beginning disintegrate. spite that, three the eight species 
survived the attacks the fungi, and are growing very well this day 
(July 15, 1936). photograph showing control and treated specimens 
these three species accompanies this paper. The other species were 
injured fungus attack that they died. will noted that the controls, 
well the treated specimens, died this manner. fortunate that 
one the species which survived the attacks the fungi was Hypnum 
patientiae, which, Professor Conard reports, never fruits lowa. There 
can certainly question surviving spores, this case, having been 
responsible for the growth obtained. 

The foregoing experiment leaves doubt that the protonema moss 
dry state can withstand the temperature liquid air well seeds 
do, and well spores bacteria and fungi, the writer common 
with others, proved earlier. examination the photograph which ac- 
companies this paper will satisfy the reader that the mosses treated, 
well untreated, are growing actively and producing new and healthy 
shoots. stated above that, after had completed this experiment, there 
came attention the recent work Becquerel, which experiment 
confirms. did not learn the report Becquerel’s work mosses, 
very brief form, until saw the Proceedings the Sixth International 
Congress Cryoscopy held Buenos Aires September, 1932. Soon 
thereafter, learned Becquerel’s report the International Botanical 
Congress held Amsterdam September, 1935, which the Proceedings 
that Congress gives another very brief account experiments with 
seeds and spores near the absolute zero, but does not mention any further 
work with dried vegetative tissue. shall have occasion refer, another 
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paper bearing related experiments, other phases Becquerel’s work 
and experiments others most striking nature. pertinent 
this connection, however, only point out that Becquerel’s work 
mosses and mine are mutually confirmatory. Moreover, Becquerel’s gen- 
eralization from his experiment with mosses and from his other low tem- 
perature experiments, relative the absence respiration organisms 
kept very low temperatures, entire agreement with own. Sev- 
eral years ago paper read before the National Academy Sciences 
bacteria anthracite coal, which stated one conclusion belief 
that spores bacteria might exist rocks other old forms matter 
papers which referred above, gave the definite proof the correct- 
ness earlier conclusion. find now that the brief account 
Becquerel’s discussion before the International Botanical Congress 
Amsterdam, uses exactly the same term used several years ago. 
gratifying have arrived quite independently the same 
conclusion Becquerel respecting this important matter. Since shall 
have more say elsewhere “suspended need say nothing 
further about here, except that moss protonema can apparently stop 
respiring without losing its power live some later time under the 
proper conditions, just several have proved that seeds and spores 
can do, and this further emphasizes the correctness conclusion that 
the property life depends not reaction, but pattern design 
matter. unthinkable that respiration can either liquid air 
temperatures the absolute zero, when all the materials and conditions 
necessary respiration are effectively absent. 

Professor Conard Grinnell College, who furnished the moss 
specimens for this experiment, Professor Porter the Chemistry 
Department the University California, who supplied the liquid air 
therefor, and Mr. Chandler, who assisted with the laboratory 
work, acknowledge grateful indebtedness. 


UNIVERSITY CALIFORNIA, 
BERKELEY, CALIFORNIA 
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international system botanical 
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interest plant geography has convinced that are 
advance efficiently this science will necessary standardize our 
main concepts and procedures. With this idea mind proposing for 
the consideration collectors and herbarium students some innovations 
the manner recording phytogeographic data. 

The crying need for serviceable subdivision the earth’s surface into 
botanical districts leads suggest that make use small quad- 
rangles limited meridians and parallels, the unit botanical district 
square degree. other words, the areas bounded whole degrees 
latitude and longitude should recognized botanical districts. 

Such system botanical districts would divide the surface the 
earth into 64,800 distinct rectangular units one degree side. Actually 
would not very much concerned with many these, much the 
earth covered oceans ice-fields which, for the most part, plants 
are not expected. rough estimate indicates that about twenty 
thousand these areas play part the distribution the higher plants. 
That twenty thousand unit districts not unreasonable number 
will, hope, become clearer the advantages the system are pointed 
out. 

order facilitate the comparison the proposed system with any 
others that may come mind, have listed the main reasons that have 
led believe this system the best. The reasons dealt with below, are 
not necessarily the order their importance. 


CONVENIENCE AND SIMPLICITY THE UNIT 


“square the unit the proposed system botanical dis- 
tricts, can represented manner which very convenient and yet 
immediately understandable all students science throughout the 
world. For example, the district which Ann Arbor, Michigan, situated 
might represented thus: 42-3N83-4W, meaning the area between 42° 
and 43° North Latitude, and between 83° and 84° West Longitude. This 
short way designating district could even more abbreviated, i.e., 
42N83W, was understood that area was meant rather than 
point. For most purposes the slightly longer but customary way indicat- 
ing area preferable. 

The areas represented quadrangles square degree are reason- 


Papers from the Department Botany and Herbarium the University 
Michigan, No. 593. 
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ably uniform size and shape. The only appreciable variation that occurs 
longitude one goes towards the poles. This because degree 
longitude varies from about miles the equator zero the poles. 
Inasmuch this variation width only (the variation latitude being 
less than 1%) and since not appreciable between neighboring units; 
can for most purposes disregarded. This especially true since the 
districts which are most affected lie near the poles and consequently 
not concern very much. studies where desirable compare 
equal areas which are widely separated latitude, such arctic regions 
with tropical ones, only necessary make use the flexibility the 
system indicated below. For example several neighboring arctic dis- 
tricts could lumped together thus: 81-2N45-8W, obiain area 
almost equal single unit near the equator. 

The areas which these districts represent are convenient size. 
average district will about miles wide and miles long. Another 
way realizing their size consider that the United States contains 
about 900 such units. The size these units convenient because 
large enough that the areas may easily found small scale maps 
and yet small enough serve basis for local floristic studies. 

The principal advantage having such uniform and therefore com- 
parable districts that will simplify treating the major problems 
plant distribution. soon possess data for numerous comparable 
units becomes simple matter recognize similarities and differences 
between them and from these draw valuable conclusions. Uniform units 
will enable construct zones vegetation which are actually based 
upon the complex plant distribution rather than present, upon 
compromises and guesswork. other words, the use fundamental unit 
necessary for precision the comparison and subordination phyto- 
geographic data. 


FLEXIBILITY THE SYSTEM 


system districts based upon meridians and parallels, and having 
its unit square degree, has the great advantage being flexible, in- 
asmuch areas larger smaller size are readily formed grouping 
subdividing them. The ways which this could utilized are numer- 
ous and important, and consequently will dealt with some detail. 

Starting with the subdivisions, find that the most important and 
usable modification would the addition minutes degree means 
indicating the approximate locality which collection was made. 
This would fit excellently with the above system districts would 
enable change will the size the units upon which were basing 
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our distribution studies. Application this modification appears imminent 
becoming more obvious every day that locality references, they 
are usable, must qualified degrees and minutes latitude 
and longitude. 

The question how plant localities should recorded the 
labels plant collections and floristic and monographic reports be- 
coming more important with every increase the number collections 
and the accuracy with which they are localized. satisfactory solution 
this problem must take into consideration various factors. success- 
ful, method recording plant localities must not only practical 
far the collector concerned, and therefore based upon the best maps 
available, but must readily understandable and usable museum 
students. Undoubtedly the most logical-and satisfactory method ac- 
complishing this qualifying, terms degrees and minutes lati- 
tude and longitude rather than terms political units, the exact lo- 
cality which collection was made. This would mean that instead 
saying that collection was made given spot, given distance and 
direction from recognizable city, given county, given state, 
would stress and improve the accuracy the information about the exact 
locality, and describe its approximate position terms the nearest 
meridian and parallel. The growth cities, and the frequent changes and 
duplications place names and political units, makes any system based 
upon them temporary and provincial not actually impracticable. 

would well indeed, could localize our collections even more 
accurately, for instance, seconds degree; but since our present 
maps not permit this, localization has realized another way. 
find (probably many years later) practically the identical spot which 
collection was made, have designed field label (see fig. with rec- 
tangle the upper right corner represent map the area from which 
the collection was taken, the size and shape the rectangle determined 
the grid the base map. practicable, the rectangle should represent 
square minute fraction minute degree. Generally, however, the 
rectangle will have based upon map which the subdivisions rep- 
resent public-land divisions. Whatever the rectangle represents should 
indicated upon the field label. figure the rectangle (in this instance 
square) represents public-land division one square mile extent 
known section and commonly shown United States topographic 
and soil maps. Suitable blank spaces which indicate which section 
meant and the township (distinguished township and range numbers 
rather than name) which occurs have been provided the label. 
carefully marking the square not only can indicate (with error 
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only few hundred feet) the spot which collection made, but also 
the distribution the species with respect the topography, soil, and 
other edaphic factors. triangle could used designate the spot 
which the collection was made, while plus and minus signs could used 
indicate the presence absence the species far the observations 


PLANTS MICHIGAN 


Fig. field label for use the United States. The square the upper right 
corner represents section (one square mile). Actual size inches. 


permitted. only some such method that collectors can prepare col- 
lections with permanent phytogeographic well taxonomic significance. 

have purposely planned small label inches) that pad 
them may conveniently fit into one’s pocket and also that they may 
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serve emergency ordinary herbarium labels. When desirable 
take more copious notes than the few blank lines allow only necessary 
use the back second label. one wishes separate herbarium label 
the field label can shortened inches eliminating the space for 
the Latin name. 


unfortunate that few collectors use field labels. Mer- 
rill? has often pointed out, there can generally serious objection 
the use field labels. the contrary, they enable the conscientious col- 
lector work much more efficiently and accurately than possible with- 
out them. Probably the main reason why many collectors avoid the use 
field labels their inability apply them the outmoded ways 
collecting with vasculum some similar equipment. Why anyone should 
use vasculum when many more and much better specimens can ob- 
tained collecting directly into press (with shoulder straps de- 
sired) not understandable. 

The expense field labels not valid objection using them, for 
better retain field label permanent herbarium label than 
dispense with field label because generally more expensive her- 
barium labels are printed later. 

Returning the uses subdivisions, would turn out that students 
the relatively more botanized districts, such the New England 
States, would find square degree too large unit. Then 1/16 
square degree would convenient area which base local studies, 
since topographic maps least the United States are prepared, for the 
most part, that basis. 

When consider the many possible ways combining degree units 
form larger areas find many more advantages our system. Regions 
five ten degrees side might very well considered suitable 
areas for more comprehensive floristic work. Such groupings could 
made much more natural and comparable than the political ones now used. 

Another way which large aggregates unit districts could made 
use the segregation herbarium sheets. For this purpose there are 
any number possible arrangements all based upon the same principles 
numerical progression longitude and latitude. The size the steps 
latitude and longitude used for each folder could based upon the 
range and abundance particular species. Within the folders representing 
the major groupings any degree refinement arranging the sheets 
could accomplished. Some such system would greatly facilitate her- 


Merrill, the utility field labels herbarium practice. Science, N.S., 
44: 664-670, 1916. The significance the compiler’s data field work. Bull. Torrey 
Club, 61: 71-74, 1934. 
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barium research and would eventually practicable some the other 
suggestions made above were ever realized.* 

Still another use for such districting have suggested would occur 
whenever accurate regional bibliographies abstracts regional reports 
were prepared. The ease with which meridians and parallels could 
used indicate and index the exact regional significance report 
would greatly simplify bibliographical problems. 


INTERNATIONAL SCOPE 


Finally have the fact that districts based upon meridians and 
parallels have permanent boundaries and are international scope. This 
will greatly aid the tremendously important work accurately map- 
ping the distribution species throughout the world. Because the great 
regularity exhibited districts square degree, uniformity the 
manner mapping will relatively easy accomplish. Uniformity 
the manner mapping the distribution species can further in- 
creased, setting suitable criteria based upon the number distinct 
stations and their position within the districts. 

unfortunately true that, spite the fact that the meridian 
Greenwich has been universally accepted the initial meridian, most 
topographic maps foreign countries are still based upon local meridians. 
The Portuguese, for example, use the meridian the Naval Observatory 
the Royal Park Lisbon West Greenwich). This not 
important obstacle, however, very easy change longitude 
that based upon Greenwich. collector Portugal would only have 
add each longitude base upon Greenwich. the 
other hand one was collecting France, would only necessary 
subtract since Paris (Obs. nationale) East Greenwich 
there used the prime meridian. similar manner allowance could 
made for any local meridian now use. 

Summing the arguments for system botanical districts based 
upon the square degree find that would advisable because its 
simplicity, flexibility, and practicability. Evidence indicating its work- 
ableness has been obtained the field and herbarium study for report 
that preparing plant distribution the northern Great Lakes 
Region. 


DEPARTMENT BOTANY 
UNIVERSITY MICHIGAN 


For other ways which botanical districts square degree can made use 
herbaria see the writer’s article “Visualizing our herbaria the application 
mechanical methods tabulating and Museums Journ. (in press). 
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the classification Euphorbia. How im- 
portant the cyathium? 


LEON CROIZAT 


century and half controversy has left undecided whether 
Euphorbia single genus group genera. The quarrel the 
Linneists and has been fought standstill, with the 
Linneists present more numerous. itself the issue older: its roots 
are the works the herbalists who saw distinction, rejected Lin- 
naeus all his works, between Chamaesyce and Tithymalus, Euphorbium 
and 

presented either school the classification Euphorbia the 
genera segregated from challenges impartial observer. The Linneist 
stands generic definition two centuries old which assumed that the 
cyathium flower. The major premise this definition has been proved 
false: the cyathium inflorescence, not flower. One must wonder 
whether notion fundamentally erroneous can become fundamentally 
true. Furthermore, the Linneists too easily surrender the right under- 
stand and interpret facts that bear vitally upon classification. Says 
Boissier (D.C. Prodr. 1862), characters the sections are 
often trifling and open exception but better ones can not 
(translation and italics mine). Brown writes (Fl. Trop. Afr. 6': 471. 
1911), spines succulent species books have been called ‘stipular 
spines’, but they are always developed below, and sometimes dis- 
tance below the leaf the leaf-scar, they cannot stipules the ordinary 
sense that term; what their real relation the leaf not quite under- 
stand” (italics mine). one familiar with these and like statements feels 
surprised finding that the “sections” Euphorbia are nomina nuda 
without precise definitions. fact the same includes species 
with without “‘stipules,” with without definite main axis, and with 
without terminal inflorescence, and digests without difficulty species 
that are glaringly unrelated. However, such “sections” are lesser evil 
than the blank classification some Linneists. The works these taxono- 
mists scarcely exceed the value catalogue collection descrip- 
tions; their secrets are sealed except the peering eye profound 
hierophants. 

The classification the Anti-Linneists fundamentally negative. 
repudiates matter course the union the spotted 


are here understood the botanists who believe Euphorbia 
single genus, those who take the contrary view. The terms are 
used for brevity, and are not derogatory. 
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spurge and the garden (Eaton, Man. ed. 243. 1818), but seems 
incapable producing generic definitions that precisely apply one 
harmonious group species and interpret the structures that puzzle the 
Linneists. The weakness the Anti-Linneistic definitions trifling com- 
pared with the tendency inherent the concepts the school intro- 
duce monotypic genera based upon the study limited flora. Nothing 
gained the adoption principles that segregate one species from two 
thousand. 

Both systems classification, then, are stultified hidden incon- 
sistency, and blighted false start. the definitions the genus and 
the genera are unsatisfactory the trouble plainly lies the concepts. 

The Linneists and the Anti-Linneists appear differ fundamentally 
this: The Linneists believe that cyathium and Euphorbia are synony- 
mous, very nearly so, and refuse admit the validity differences 
habit, spines, stipules, and the like. Their position, bluntly stated, one 
conservatism hallowed tradition. The Anti-Linneists lay stress 
the differences habit, spines, sizes, stipules and the like, and claim that 
these differences are weightier than the mere possession cyathium. 
Their position difficult, for they must produce proofs and overcome the 
authority standing classification. 

have defined the issues. Let us, this being done, take the concepts 
the opposing schools and reduce them their fundamental thesis. 
hear: 

The cyathium not the generic character Euphorbia. 

the cyathium generic character Euphorbia. 

From 1870 all botanists have agreed that the cyathium in- 
florescence. Accordingly substitute equivalents, and have; 

a’) the inflorescence not the generic character Euphorbia. 

b’) the inflorescence the generic character Euphorbia. 

The substitution inflorescence for cyathium takes the issue out 
the narrow circle the “specialists” and brings for verdict the 
common run botanists who all know how inflorescences are treated 
taxonomy. Five questions follow. 

The first question addressed the Anti-Linneists: what their 
concept, the generic character the various groups species they 
segregate from Euphorbia? 

The answers are many and should analyzed detail, were not this 
paper concerned with principles. The Anti-Linneists more less soberly 
agree that the cyathium important its parts not whole: they 
postulate appendages, glands, seeds, and lesser extent, perhaps, 
“stipules” and phyllotaxis. the writer correct, Ch. Lemaire single- 
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handed proposes concept that reminiscent the evolutive interpreta- 
tion groups species (cfr. Observations Ill. Hort. 
Misc. 68, Misc. 64, 1858). evident that most not all the 
Anti-Linneists still believe the cyathium, and wage mere verbal warfare 
against the Linneists. Millspaugh, name conjure with certain 
parts the world, undoubtedly has much common with Rafinesque, 
least with Rafinesque sober mood, and there suspicion that the 
extreme conservatism many American taxonomist expresses psy- 
chological reaction the Rafinesquian and Millspaughian serenades. 
Klotzsch vastly more ambitious than Necker but not better informed; 
Boissier castigated him, and the botanists Europe, mayhaps, still fear 
the shadow from Geneva. 

The Linneists are positive very nearly positive that where there 
cyathium there stands Euphorbia. Their position clear, and invites 
precise questions. Three will asked them: 

ist) Does the inflorescence Euphorbia belong group species 
that are alike degree evolution? 

The answer no. Some species have interpetiolar stipules, others 
glandular stipules; some are annual, unarmed herbs with opposite leaves, 
others biaculeate perennial trees with reduced alternate leaves. The 
result from spinescent branches lignosa and triaculeata, 
from dried persistent floral peduncles polygona, from the operation 
process most authors wholly unintelligible antiquorum and 
Cooperi. Beyond these differences, furthermore, the Linneist recognizes 
fundamental likeness among the species certain groups. Hence the 
and the admission that, after all, Anisophyllum not 
Tithymalus, even though Trichosterigma may anything having 
appendages, and Goniostema can nurse its capacious bosom 
half the species Madagascar. 

2nd) Does the inflorescence Euphorbia belong that genus alone? 

The answer no. inflorescence which certain members (bracts 
scales) become adnate form involucre for the flowers, basically 
cyathium, belongs least seven genera that are accepted the seats 
orthodoxy, and fifty more genera devoutly believed less 
orthodox botanists. Pax, whose concepts coincide with those Engler’s 
Pflanzenreich and may not suspected heterodoxy, rejects Pleuradena 
(Poinsettia) but indorses Diplocyathium, Anthostema, Dichostema, Caly- 
copeplus, Euphorbia, Elaeophorbia, Synadenium, Monadenium, Stenaden- 
ium, and, seems, Tithymalus (Pedilanthus). Pax states that the cyathium 
the main character Euphorbieae, not Euphorbia (Bot. Jahrb. 
151, 1924) which somewhat agrees with Brown’s statement 
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(Fl. Trop. Afr. 6': 471. 1911) the effect that, few the terete- 
stemmed and spiny succulent species [of Euphorbia] the involucre-glands 
are united into one continuous rimlike gland with only faint indica- 
tion lobing; these there nothing but habit separate them tech- 
nically from Synadenium.” great the authority Boissier and Pax, 
however, that Brown indorses Synadenium without further quali- 
fication. 

3rd) the inflorescence Euphorbia anatomic constant: that is, 
are its flowers and their involucres anatomically alike, and constant, all 
the species the genus? 

The answer no. The involucres may have peculiar shape pedilan- 
colors that exceed the limit the cyanic and the xanthic series, 
hard texture sclerocyathium) and greater lesser degree adnation 
the axis that supports the female flower most Euphorbiae sect. 
and virgata. The nectarium (the writer prefers this 
term the commonly used “gland’’), and its appendages vary bewilder- 
ingly leucodendron, Antso, fulgens, clavidigitata, pauciflora 
Duf., pauciflora var. pectinata, cinerascens, noxia, Caput- 
Medusae, biglandulosa, corollata, antiquorum). The male flowers 
mostly have staminodia sect. Diacanthium and are generally without 
them sect. Tithymalus; they are fascicled Indian species sect. 
Diacanthium, more less irregularly arranged curls other species; 
free, partly wholly surrounded septa from the involucre 
fulgens, splendens). The ovary, usually 3-locular, distinctly 2-locular 
Intisy, and mostly 2-locular, although evidently abortion 
bilocularis and The styles are usually discrete, subulate and 
entire sect. Goniostema, connate various heights, lobulate and 
cleft sect. Tithymalus. The mature capsule variously winged 
armed cybirensis), indehiscent akenicarpa), pro- 
jectile (most herbaceous species). The epicarp fleshy abyssinica, 
pachysantha), spongy Lathyris), dry (most species). The seed 
more less thickly arillate Chamaesyce, Peplis), carunculate 
sect. Tithymalus), ecarunculate (E. sect. and sect. Dia- 
canthium). These variations are but few the many that careful check 
all the known species would reveal. 

The answer the above questions leaves the cyathium Euphorbia, 
and the genera segregated from it, position which unmatched 
that any other inflorescence taxonomy. This peculiar inflorescence 
belongs many genera but commonly used define precisely only one; 


The here introduced for the sake brevity, are taken from Boissier 
Prodr. 7-187. 1862, and from Pax Engler, Veget. Erd. 1-168. 1921. 
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not subject the rules that govern other inflorescences botanic 
interpretation; fails certain genera (cfr. note Brown 
phorbia and Synadenium quoted above)) but, then, the habit 
the plant takes its place; reunites species that are unrelated degree 
evolution; not anatomically constant either its parts the 
flowers contains, but the characters derived from its variations are 
powerless delimit clearly defined genera. 

What, then, this cyathium? What its value taxonomy? 

What the cyathium really shall soon see. Its value taxonomy 
can judged the results yields and the method forces upon 
those who elect it, whole part, generic character. see 
that the cyathium myth, wholly unnatural character, like the drupe 
the corolla that the works the artificial classification defined un- 
related groups plants, fructu drupaceo donatae corolla papilionacea 
The cyathium has its place the works Tournefort and 
Linnaeus: can not alone serve modern botany, and that not sur- 
prising one remembers that modern botany claims natural and 
that the cyathium inflorescence, not flower. 

far principle. practice the untenable position into which the 
cyathium-myth forces the Linneists, who fundamentally use 
flower, and the Anti-Linneists who pull apart search “floral char- 
acters” can shown Pax’s Die Phylogenie der Euphorbiaceen (Bot. 
Jahrb. 129-182. 1924.) This work considered classic and makes 
abundantly clear that the cyathium-myth inconsistent with scientific 
interpretation generally, least all with natural system classification. 

1907 Schmidt proposed the monotypic genus Diplocyathium 
based capitulata Reich. The species prima facie member 
sect. Tithymalus (cfr. Reichenb. Icon. Flor. Germ. Helv. 1841 fig. 
4759a, pl. cxxxvi.) The genus, however, strictly the species 
constantly has double multiple involucre, and nectaria (glands) fit 
the number involucres. 

According Pax 151), the understanding the phylogeny 
requires that the proper value placed upon Diplocyathium. 
The multiple involucre the type may considered specific character, 
and may asked how the structure came be. Abnormalities the 
cyathium are the record, but since capitulata constantly exhibits 
multiple involucre Diplocyathium must considered valid. Thus 
Diplocyathium archetype. obedience these principles Pax draws 
phylogenetic tree which Diplocyathium separated, graphically, 
least, from Euphorbia Anthostema, Dichostema, and Calycopeplus, and 
shown farther remote from Euphorbia than Stenadenium. 
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The concepts underlying Pax’s understanding the matter not 
come for discussion here. The nomenclatural validity Diplocyathium 
might admitted because the earlier Diplocyathia Brown (Diplo- 
cyathius Schum.) belongs Asclepiadaceae. questionable not 
reprehensible, however, that Pax accepts Diplocyathium and rejects, e.g., 
Epurga, and neglects the genera required pedilanthoides 
and sclerocyathium. Furthermore: phylogeny palustris might 
more interesting than any the species mentioned: its ovary exhibits 
peculiar facts (cf. Ber. deutsch. bot. Gesell. 29: 430-436. 1911.) Once the 
way clear, the name orthodoxy Rafinesque’s 
must outdone. 

natural classification must not use artificial characters. capitu- 
lata archetype and can with reason assimilated sooner 
Euphorbieae from Africa and Australia, than Euphorbia, its unique 
position must supported evidence stronger than double 
multiple involucre. But for this, has been noticed, capitulata takes 
rank within sect. Tithymalus. 

capitulata reported from the high mountains Dalmatia, 
Albania, Jugoslavia. This range stood zone refuge during glacial 
quaternary times, and, one expects, rich species and forms 
that ill defined characters, are strictly endemic veneta, 
Tommasiniana, filicina, dalmatica, triflora, Jacquinii, epi- 
thymioides (E. fragifera Jan.) The affinities the species are with 
Schottiana (Cilician Taurus) and seems, with monocyathium (Altai, 
Trans-Altai, Pamir). Its floristic status precisely the status herni- 
ariaefolia (Greece Mesopotamia), caudiculosa, bounophila, 
Aucheri, Kanaorica (Asia Minor India), Valliniana, ventosica 
(Western Alps), chamaebuxus, pauciflora (Pyrenees). The axis 
range capitulata—E. Schottiana very nearly parallel the axis the 
range Broteri—E. pectinata; taurinensis—E. sareptana; nicaeensis 
—E. glebulosa—E. dracuncoloides etc. brief: capitulata 
alpine relict, floristic aspect means uncommon the flora 
Europe, Northern Africa, Western Asia, which still largely dominated 
the fact quaternary glaciations. Only artificial character can as- 
similate capitulata anything but sect. Tithymalus. The species 
recently fixed one, not archetype. 

the present state the question the writer admits prefer the 
concealed agnosticism Boissier the strictly yet palpably 
false assumption Diplocyathium, and the attempts generalization 
that assume that the Linnean genus must “good” genus. This genus 
“good” not because one wishes it, but because the facts, and 
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interpretation the facts harmony with the basic assumption 
natural classification prove true fictitious. The record conclu- 
sively shows that much spade work remains done order that the 
full implication the concepts the classification now use can 
grasped. Not all the facts have been found, and certainly difficult 
find them. unfortunate that monographic work later than 
Boissier’s treatment arranged seventy-five years ago. Taxonomists working 
their own floristic domain may not expected compare species, 
e.g., Brazil with the species Somaliland, Indochina, Australia and the 
Hawaiian Islands for the sake deciding whether, fundamentally, Mills- 
paugh right postulating Chamaesyce. For three quarters century 
the label has very conveniently gathered hundreds 
species separately presented which fell with the Boissierian understand- 
ing and the Linnean definition because they exhibited cyathium. Use 
and necessity, however, are not the criteria which the truth 
postulate can ultimately gauged. 
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Seven American melastomes 


GLEASON 


Meriania Simsiana Gl. sp. nov. Lignosa ubique glabra; internodia superi- 
ora dm. longa superne paullo incrassata tenuiter alata, alis usque mm. 
latis; folia sessilia verisimiliter amplectentia membranacea ovato-lanceolata, 
usque cm. longa cm. lata, acuta, integra, inferne late rotundata 
basin cordatam, sinu angusto, 7-pli-nervia, jugis externis basalibus lobos 
decurvatis, jugo superiore mm. ultra basin folii oriente; venae secundariae 
supra obscurae subtus rubro-brunneae subplanae, costis sub angulo fere 
recto divergentes; venulae tertiariae numerosae reticulatae; panicula termi- 
nalis cm. longa multiflora, axi anguste alato; pedicelli circa mm. longi; 
flores 5-meri; hypanthium obconico-campanulatum 8.5 mm. longum; calycis 
tubus mm. longus, lobis late rotundatis 0.5 mm. longis; petala immatura; 
filamenta immatura latissima; anthereae fere mm. longae, connectivo 
antheram adnato crassissimo truncato fere mm. longo; ovarium liberum 10- 
costatum. 


Type, Rimbach 211, collected (or between?) Chimbo and Balsa- 
pampa, Ecuador, alt. 2600 m., and deposited the Britton Herbarium. 
The species member the section Pachymeriae, and differs from the 
other species its sessile pli-nerved leaves with cordate bases. 


Graffenrieda trichanthera Gl. sp. nov. Arbuscula alta; rami crassi- 
usculi cinerei glabri, cortice sicco ruguloso; petioli crassi glabri, usque mm. 
longi; laminae coriaceae lanceolatae, maximae usque 135 mm. longae mm. 
latae, minimae terminales mm. longae mm. latae, omnes acutae integrae 
basi rotundae glabrae sub-3-pli-nerviae; venae primariae supra impressae 
subtus prominentes marginem approximatae, secundariae sub angulo 70° 
divergentes, tertiariae obsoletae; capitula florum dense conferta sub-9-flora; 
flores sessiles 4-meri; hypanthium tubuloso-campanulatum 3.7 mm. longum 
minutissime puberulum, pilis adpressis fulvis; calyx primum ovoideo-conicus 
corollam includens usque 1.4 mm. longus, anthesin lobos scariosos 
irregulariter ruptus; petala obovata 3.2 mm. longa 2.3 mm. lata obtusa glabra 
aequilatera obscure 5-nervia; stamina isomorpha; filamenta glabra erecta 2.9 
mm. longa basi dilatata basi contigua annulum circum torum formantia; 
antherae subulatae arcuatae 4.6 mm. longae, poro ventro-terminali dehis- 
centes, thecis infra medium convolutis, connectivo medio antherae paucise- 
toso, basi calcar 0.5 mm. longum minute setosum producto; ovarium li- 
berum ellipsoideum 2.3 mm. longum glabrum 4-loculare; stylus gracilis glaber 
8.5 mm. longus, stigmate punctiformi. 


Type, Klug 3298, collected Zepelacio, near Moyobamba, Dept. San 
Martin, Peru, alt. 1100-1200 m., and deposited the Britton Herba- 
rium. The species Graffenrieda greatly need reclassification. Among those 
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published, Triana possibly the most similar ours, but dif- 
fers its wider leaves, much larger flowers, definitely lobed calyx, and 
general habit. 


Miconia leucantha Gl. sp. nov. Sect. Tamonea: arbor usque alta; 
rami fistulosi juventute 4-angulati leviter sulcati minutissime cinereo-furfura- 
cei demum teretes glabri; petioli graciles 3-5 cm. longi minutissime cinereo- 
furfuracei; laminae membranaceae virides ovato-ellipticae, usque cm. 
longae cm. latae, caudam linearem obtusam cm. longam mm. latam 
angustatae, basi obtusae vel subrotundae, 5-nerviae, utrinque glabrae; venae 
primariae supra planae subtus elevatae saepe rubescentes, secondariae fere 
rectae, sub angulo fere recto divergentes; panicula late pyramidata, cm. 
longa, axi ramisque 4-angulatis minutissime stellato-furfuraceis; 
pedicelli crassi mm. longi; flores 5-meri; hypanthium campanulatum mm. 
longum stellato-furfuraceum; calycis tubus 0.4 mm. longus, lobi late depresso- 
ovati sinubus angustis mm. longi, extus furfuracei; petala extus cinerea 
furfuracea, intus glabra rubescentia, oblique ovata, mm. longa, oblique 
truncata vel retusa, latere longiore saepe acuta; stamina paulo dimorpha; 
filamenta 5.3 mm. longa, usque ultra medium dense glanduloso-puberula; 
antherae subulatae paulo curvatae, 4.8 vel 5.7 mm. longae, poro minuto 
terminali dehiscentes, thecis paulo convolutis, connectivo basi minutissime 
bilobo, ser. ext. dorso glandulis stipitatis ornato; ovarium fere superum 
3-loculare truncato-conicum minutissime puberulum; stylus fere rectus mm. 
longus, usque ultra medium dense glanduloso-puberulus; stigma capitatum. 


Type, Skutch 2500, collected the vicinity Prov. San 
José, Costa Rica, alt. 1010 m., and deposited the Britton Herbarium. 
leucantha clearly closely related caudata (Bonpl.) DC., which 
resembles general habit and most its structural features. The 
pubescence each consists minute stellate hairs, which caudata 
are twice large, more densely crowded, and especially developed the 
lower side the leaves, where they form continuous brown indument; 
leucantha the leaves are strictly glabrous beneath. The petals 
leucantha are nearly twice large those caudata, and its filaments 
and styles are densely glandular; caudata both filaments and styles 
are nearly glabrous. The anthers slightly larger and 
one series bear few stalked glands the back. 


Miconia Gl. sp. nov. Sect. Tamonea: arbuscula alta; 
juniores primum leviter obtuseque 4-angulati ferrugineo-furfuracei, mox sub- 
teretes glabri; petioli mm. longi crassiusculi supra canaliculati subtus 
rotundati fere glabri; laminae subcoriaceae oblongo-ovatae cm. longae 
cm. latae, breviter sed argute caudato-acuminatae, integrae, basi 
acutae vel subcuneatae, 3-pli-nerviae, jugo minore submarginali neglecto, 
supra glabrae opacae, subtus brunnescentes minutissime stellato-lepidotae; 
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venae secundariae rectae 3-4 mm. dissitae, sub angulo ca. 75° divergentes, 
supra planae subtus conspicue elevatae; venulae utrinque fere obsoletae; 
inflorescentia paniculata cm. longa multiflora, axibus 4-sulcatis tenuiter 
brunneo-lepidotis; flores 5-meri cymulis paucifloris terminalibus dense con- 
ferti sessiles; hypanthium campanulatum torum mm. longum, supra 
ovarium leviter angustatum, tenuiter stellato-lepidotum; calyx ca. mm. 
longus, velut hypanthio pubescens, mox irregulariter ruptus lobos tri- 
angulares ca. 0.5 mm. longos; petala anguste oblongo-obovata obtusa 3.5 mm. 
longa 1.2 mm. lata, anthesin reflexa extus minutissime puberula; filamenta 
glabra 2.2 mm. longa; antherae fere isomorpha crasse lineares leviter arcuatae, 
majores 2.8 mm. longae connectivo basi truncato, minores 2.3 mm. longae 
connectivo basi brevissime 3-lobato; ovarium inferum 5-loculare; stylus 
glaber; stigma subcapitatum. 


Type, Klug 3697, collected Zepelacio, near Moyobamba, Dept. 
San Martin, Peru, and deposited the Britton Herbarium. its leaf- 
habit, venation, pubescence, elongate petals, and anthers flaviflora 
undoubtedly close acuminifera Triana. Early collections the 
species, all bud, were reported the latter species 1931 (Bull. 
Torrey Club 58: 226). Flowering material shows that the petals 
flaviflora are only half long those acuminifera and that the 
calyx much more deeply lobed. 


Miconia semisterilis Gl. sp. nov. Sect. Glossocentrum: arbuscula 
alta; rami superiores acute 4-angulares 2-sulcati dense adpresseque brun- 
neo-lepidoti demum glabrescentes; petioli crassi angulati ca. cm. longi lepi- 
doti; laminae papyraceae anguste ellipticae usque cm. longae cm. 
latae utrinque acuminatae integrae supra glabrae opacae subtus dense cinereo- 
lepidotae 5-pli-nerviae, jugo exteriore submarginali, jugo interiore ca. cm. 
ultra basin divergente; venae supra leviter impressae, subtus prominulae; 
venae secundariae sub angulo 70° adscendentes inter 3-5 mm. dissitae, 
tertiariae subrectae vix reticulatae supra obscurae; panicula terminalis 
cm. longa ramosa multiflora lepidota, rhachidibus valde angulatis; flores 
meri sessiles; hypanthium hemisphaericum 1.1 mm. longum dense lepidotum; 
calycis tubus 0.3 mm. productum erectum lobis vix evolutis dentiformibus; 
petala alba obovato-oblonga 1.8 mm. longa 1.6 mm. lata inaequilateraliter 
truncata glabra; stamina fere isomorpha; filamenta gracilia 1.6 mm. longa; 
antherae 1.5 mm. longae infra medium steriles ultra medium fertiles obovato- 
dilatatae 2-loculares poro magno terminali dehiscentes; connectivo infra in- 
sertionem filamenti lobos minutos laterales lobum (rariter dorsalem 
anguste oblongum producto; ovarium liberum, videtur 3-loculare, summo 
ovoideo glabro, ovulis ca. 12; stylus crassus 2.6 mm. longus glaber, stigmate 
truncato 0.5 mm. diam. 


Type, Klug 3224, collected forest Pumayacu, Dept. Loreto, Peru, 
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and deposited the Britton Herbarium. The peculiar anthers, sterile for 
more than half their length and somewhat obovate the terminal fertile 
portion, characterize the species and suggest affinity with Pilgeriana 
Ule and stellipilis Cogn. All three agree further the appendages 
the connective. have previously offered the opinion that these last two, 
described originally the section Cremanium, probably belong rather 
Glossocentrum. Our species differs from these two its sharply angled 
stem and lepidote indument. the last feature suggests 
which the anthers are fertile nearly the base. 


Miconia longisepala Gl. sp. nov. Sect. Amblyarrhena: arbuscula glabra 
alta; rami superiores graciles leviter 4-angulati nodos vix incrassati, 
internodiis cm. longis; petioli graciles 10-15 mm. longi; laminae firmulae 
ellipticae cm. longae, cm, latae, anguste abrupteque acuminatae 
cuspidem linearem mm. longam, integrae, basi petiolum cuneatae, 
3-nerviae (jugo obscuro marginali neglecto); venae primariae supra leviter 
impressae subtus prominulae acumine approximatae, secundariae utrinque 
planae subflexuosae sub angulo adscendentes, tertiariae supra ob- 
soletae subtus reticulatae; panicula ramosa vix pedunculata cm. longa, 
ramis oppositis 2—3-floris; pedicelli graciles, videtur circa mm. longi sed 
infra flores nodosi pedicelli veri tantum 0.5 mm. longi; flores 5-meri; 
hypanthium subglobosum 3.5 mm. longum rugulosum; calycis tubus vix 
evolutus, lobi patuli vel reflexi lineari-oblongi 3.2 mm. longi acuti, dentibus 
exterioribus linearibus teretibus mm. longis sepala subaequantibus 
sepala arcte adpressis; petala reflexa late oblonga 5.6 mm. longa 3.6 mm. 
lata inaequilateraliter retusa; stamina fere isomorpha inter 
abilia; filamenta crassa complanata mm. longa dense glandulosa 
praecipue prope apicem glandulis subsessilibus; antherae semi-ovoideae 
3.0 mm. longae 4-loculares poro minuto ventro-terminali dehiscentes, con- 
nectivo simplici; ovarium semi-inferum 5-loculare, parte libera conica glabra 
10-sulcata; stylus crassus mm. longus glandulosus, glandulis infra medium 
minimis brevissime stipitatis, prope apicem majoribus subsessilibus; stigma 
rotundato-peltatum, mm. diam. 


Type, Klug 3233, collected forest Pumayacu, Dept. Loreto, Peru, 
alt. 600-1200 m., and deposited the Britton Herbarium. its general 
habit and inflorescence and especially its glandular stamens and style, 
longisepala shows its affinity group ten Andean species, which 
floribunda, majalis, macrantha, and grandifolia are probably 
best known. the only species the group, far known me, with 
distinctly 3-nerved leaves and differs from the rest still more notably 
the remarkably long sepals which nearly equal the hypanthium. 


Miconia expansa Gl. sp. nov. Sect. Amblyarrhena: frutex altus; rami 
superiores exacte 4-angulares glabri, nodis superne sensim dilatatis; petioli 
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crassi quam laminis breviores; laminae membranaceae obovato-ob- 
longae breviter abrupteque apiculatae (apiculo mm. longo anguste tri- 
angulari) integrae sparse glanduloso-ciliatae (pilis 0.5 mm. longis saepe in- 
curvis) basi late cuneatae utrinque glabrae 5-pli-nerviae, jugo obscuro mar- 
ginali neglecto, venae supra planae obscurae; venae secundariae sub angulo 
ca. 70° adscendentibus inter mm. dissitae subtus planae, tertiariae supra 
obsoletae subtus arcte reticulatae; panicula terminalis ampla cm. longa, 
fere glabra tantum nodos sparsissime furfuracea, ramis nodo superiore, 
quorum jugo infimo cm. longo paucifloro, terminale elongato multifloro; 
rami paniculae saepissime quoque latere nodis superioribus, superiores 
oppositi, omnes superne sensim dilatati valde 4-alati; ramuli supremi 
breves 1-flori, pedicello tereti brevissimo; hypanthium campanulatum carno- 
sum glabrum mm. longum; calycis tubus non evolutus; sepala torum 
distincta suberecta late ovata glabra mm. longa fere totidem lata, apicem 
obtusam brevissime glanduloso-setosa; petala carnosa alba rotundato-ovata 
4.7 mm. longa mm. lata; stamina isomorpha; filamenta crassa erecta com- 
planata mm. longa prope apicem pauciglandulosa; antherae semiovoideae 
2.7 mm. longae 4-loculares; connectivum simplex prope basin nonnunquam 
pauciglandulosum; ovarium inferum 5-loculare, parietibus internis minute 
foveolatis, summo radiatim costatum circum stylum depressum; stylus 
crassissimus 5.6 mm. longus, stigmate capitato 1.8 mm. lato. 


Type, Klug 3201, collected forest Pumayacu, Dept. Loreto 
Peru, alt. m., and deposited the Britton Herbarium. This 
another member the same group typified floribunda and 
grandiflora, and differing from all them the conspicuously winged 
branches the inflorescence. 
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INDEX AMERICAN BOTANICAL LITERATURE 

The aim this Index include all current botanical literature written 
Americans, published America, based upon American material; the 
word America being used the broadest sense. 

This Index reprinted monthly cards, and furnished this form 
subscribers the rate three cents for each card. Selections cards are not 
permitted; each subscriber must take all cards published during the term 
his subscription. Correspondence relating the Index may addressed 
the Treasurer the Torrey Club. 
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Midl. Nat. 17: 1936. 

Morris, Viability conifer seed affected seed 
moisture content and kiln temperature. Jour. Agr. Res. 

Morton, Notes Dioscorea with special reference the 
species the Yucatan Peninsula. Carnegie Inst. Publ. 
461: 239-253. 1936. 

Mueller, Studies the oaks the mountains north- 
eastern Mexico. Jour. Arnold Arbor. 17: 1936. 

Newbro, The Violaceae Univ. lowa Stud. Nat. 
Hist. 17: pl. 4-8. 1936. 

Olmo, Cytological studies monosomic and derivative 
1936. 

Parker, Inheritance resistance the common mosaic 
virus the bean. Jour. Agr. Res. 52: 
1936. 

Pechanec, The identification grasses the upper Snake 
River plains their vegetative characters. Ecology 17: 

Peirce, The state water ducts and tracheids. Plant 
Physiol. 11: 623-628. 1936. 

1935. 

Pfeiffer, Longevity pollen Lilium and hybrid 
Amaryllis. Contr. Boyce Thompson Inst. 141-150. 
1936. 

Pilger, Beitrag zur Flora des Itatiaia. Notizl. Bot. Gart. 
Berlin 12: 689-693. 1935. 

37-41. 1935. 

Pratt, Growth germ tubes Erysiphe spores deuterium 
oxide. Am. Jour. Bot. 23: 422-431. 1-5. 
1936. 

Prevot, P., Steward, Salient features the root system 
relative the problem salt absorption. Plant Physiol. 
11: 1-4. 1936. 

Price, Specificity acquired immunity from tobacco- 
ring-spot diseases. Phytopathology 26: 
1936. 

Quick, Chemical control harmful fungi during stratifi- 
cation and germination seeds Ribes roezli. Phytopa- 
thology 26: 694-697. 1936. 
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Reeves, Comparative anatomy the seeds cottons 
and other malvaceous plants. Malveae and Ureneae. 
Am. Jour. Bot. 23: 1-28. 1936; 
Rehm, Maintained electrical polarities region the 
axillary buds Phaseolus Plant Physiol. 11: 
Rempel, The crescentic dunes the Salton Sea and their 
relation the vegetation. Ecology 17: 
1936. 
Riley, The effect x-rays the chromosome Trade- 
Rogers, Atractobasidium. Mycologia 28: 398. 1936. 
Rogers, Basidial proliferation through clamp-formation 
1936. 
Rogers, Tree flowers forest, park, and street. 
1-500. Appleton, Wis. 1935. 
St. John, Rare ferns central Florida. Am. Fern Jour. 
26: pl. 5+f. 1-3. 1936. 
Arch. Mus. Nac. Rio Janeiro 35: illust. 1933. 
Sampaio, Nomes vulgares plantas Amazonia (Com 
Ducke). Bol. Mus. Nac. Rio Janeiro 
10: 3-69. 1934. 
Sax, The experimental production polyploidy. Jour. 
Arnold Arbor. 17: pl. 189. 1936. 
radiant energy, and other factors, the reproductive 
growth long-day and short-day plants. Cornell Agr. 
Exp. Sta. Mem. 185: 1-33. 1-17. 1936. 
Scheffer, Relation temperature and time carbon 
dioxide production and growth continuously aerated 
malt-agar cultures Polystictus versicolor. Plant Physiol. 
Schmale, Die Gattung Belonanthus Graebn. Notizbl. Bot. 
Gart. Berlin 13: 23-26. 1936. 
Seaver, Photographs and descriptions cup fungi. 
1936; XXIV. Chlorociboria. 390-394. 1936. 


Senior, The Campanulas North America. Nat. Hort. 
Mag. 15: illust. 1936. 
Shanor, The production mature perithecia Cordyceps 
militaris (Linn.) Link laboratory culture. Jour. Elisha 
Mitchell Sci. Soc. 52: 99-104. pl. 13. 1936. 
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Shear, Uniformity and stability mycological nomen- 
clature. Mycologia 28: 1936. 

Shive, The adequacy the boron and manganese con- 
tent natural nitrate soda support plant growth 
sand culture. New Jersey Agr. Exp. Sta. Bull. 603: 

1-18. 1936. 

Rodriguesia 1-12. 1935. 

Sinnott, The relation organ size tissue development 
the stem. Am. Jour. Bot. 23: 
1936. 

Sleumer, Die Arten der Gattung Vaccinium Zentral- 
und Siidamerika. Notizbl. Bot. Gart. Berlin 13: 
1936. 

Sleumer, Revision der Gattung Pernettya Gaud. Notizbl. 
Bot. Gart. Berlin 12: 1935. 

Sleumer, Uber die Gattung Themistoclesia Notizbl. 
Bot. Gart. Berlin 13: 108-111. 1936. 

Small, Cyrilla arida. Addisonia 19: pl. 631. 
1936. 

Small, Gangsters among trees. Jour. N.Y. Bot. Gard. 37: 
158-163. 1-3. 1936. 

Smith, Adventitious roots stem cuttings Begonia 
maculata and semperflorens. Am. Jour. Bot. 23: 

Smith, Effects light carotenoid formation tomato 
fruits. Cornell Agr. Exp. Sta. Mem. 187: pl. 
1-30. 1936. 

Smith, Pollination and life-history studies the tomato 
(Lycopersicum esculentum Mill.) Cornell Agr. Exp. Sta. 
Mem. 184: pl. 1-23. 1935. 

Smith, The inheritance resistance physiologic forms 
Tilletia levis and Tritici, and the effect tempera- 
ture pathogenicity. Res. Stud. St. Coll. Washington 
1935. 

Snow, Transpiration modified potassium. Plant 

Sommer, Reduction nitrates nitrites the expressed 
juice higher green plants. Plant Physiol. 11: 
1936. 

Sparrow, Evidences for the possible occurrence sexual- 
ity Diplophlyctis. Mycologia 28: 1936. 

Spingarn, The hybrids Clematis texensis. Jour. N.Y. 

Bot. Gard. 37: 153-158. 1936. 
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New names and the final members new combinations are bold face type. 


Aaron, Isapor, study blossom bud dif- 
ferentiation McIntosh variety apple 
259 

Abies 323; balsamea 320; grandis 301; lasio- 
carpa 75, 91, 102 

Abnormal method branching, 139 

Acacia senegal 344 

Acanthocereus pentagonus 

Acer 31, 115, 138; glabrum 78, 81; saccharum 
18, 25, 228 

Achillea lanulosa 81; millefolium 173 

Achlya recurva 

Achras sapota 344 

Aconitum 500, 507; columbianum 507; del- 
phinifolium 507, 514; divaricatum 507; 
Helleri 507; nasutum 335 

Acorus calamus 

Acroblastum 

Acrobolus 491 

Acrochaetium 237, 240, 245, 247, 249, 254; 
Alcyonidiae 237, 245, 246, 254; Alcy- 
onidiae cylindricum 237, 245, 254; at- 
tenuatum 244, 254; compactum 241, 250; 
crassipes 240, 241; Dasyae 243; Daviesii 
245; emergens 247, 256; endozoicum 245; 
gracile 246; humile 247; intermedium 242, 
252; maculum 247; microfilum 240, 250; 
microscopicum 239; moniliforme 241; 
moniliforme Mesogloiae 241, 250; opeti- 
gerum 243; parvulum 240; pulchellum 
240, 247; radiatum 246, 250; reductum 
247; Sagraeanum 244; seriatum 244; 
strictum 246; subseriatum 243, 252; tri- 
filum 240; unifilum 239, 250; virgatulum 
luxurians 244 

Acrospermum compressum 418 

Actaea 500; spicata 505 

Actiniopsis 232 

Actinomyces 169; bovis 541 

Additions the genus Amsonia 

Adenoplea madagascariensis 298 

Adiantum 539 

Adonis 496, 513; aestivalis 498, 500, 513, 514; 
vernalis 500, 514 

Aegilops 137 

Agathibaudia 316 

Agathis australis 344; dammara 344 

Agave 49, 363; Brandegei 437 


Agropyron 490 

Agrostis nebulosa 492 

Ailanthus 139, 140; altissima 139, 140, 146 

Alcyonidium Mytili 237, 245, 246, 254 

Aleurites Fordii 230 

ALEXANDER, E., The optical properties 
some natural gums and resins 343 

ALEXANDER, Epwarp J., new Sedum from 
Texas 201 

Alisma 511 

Allium 119; Cepa 179, 194 

Allomyces arbuscula 107 

Alnus 323 

Alternanthera 303 

Alternaria 493 

Alyssum saxatile compactum 368 

Amanita 538 

Amaryllis 546 

American Botanical Literature, Index 41, 
104, 167, 227, 296, 355, 417, 482, 538 

American melastomes, Seven 533 

Amphicarpaea monoica 

Amphora ovalis 163; proteus 162 

Amsonia 35, 236; arenaria 35; arizonica 35; 
ciliata 36; filiformis 35; glaberrima 36; 
grandiflora 35; illustris 35; lanata 35; 
longiflora 35; Palmeri 36; Peeblesii 35, 
36; pogonosepala 35; Tabernaemontana 
35, 36; tomentosa 

Amsonia, Additions the genus 

Anatomy the spikelets and flowers Carex, 
Kobresia and Uncinia 277 

Anemone 499, 507, 509; coronaria 498, 500, 
504, 507, 509; Davidi 500, 508; demissa 500, 
508; japonica 508, 509; minima 493; nemo- 
rosa 509; quinquefolia 500, 508, 510; virgini- 
ana 500, 508 

Anemonella thalictroides 509 

Angelica 356 

Angelonia 345 

Anisophyllum 397, 398, 400, 449, 527, 528; 
Fendleri 443; genuina 448; genuina 
caulis 448; genuina imbricata 448; melana- 
denium 437; serpens 447, 448 

Anomoeoneis polygramma 163; sculpta 163; 
sphaerophora 163 

Anona 61; guppyi 54, 60, 

Antennaria 485; aprica 81; dioica 493 
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Anthacantha 527, 528 

Anthopterus 316; calycinus 307; Pearcei 310 

Anthostema 527, 529 

Antirrhinum 110 

Aphelandra 109 

Apium graveolens 178 

Aplanobacter Stewarti 490 

Aplopappus 104 

Apocynum 482; androsaemifolium 

Apodachlya brachynema 231 

Aquilegia 500, 505; canadensis 506; flabellata 
506; glandulosa 506; vulgaris 506 

Arabis Drummondii 

Araucaria Bidwillii 427 

Arceuthobium 106; campylopodum 229 

Arctostaphylos Uva-ursi 78, 

Argyroxiphium 544 

Armoracia 178 

Arnica cordifolia 78, 

Artemisia frigida 

Arthrocladia villosa 240 

Aruncus 421 

Ascaris 119; megalocephala 136 

Asclepias syriaca 368 

Ascoidea rubescens 236 

Asparagopsis hamifera 239, 248 

Asparagus officinalis 233 

Aspergillus flavus 231; niger 235, 427, 486, 492 

Asplenium 320, 323 

Asterothrix 

Astragalus 344; flexuosus 81; rubyi 

Atractobasidium grandinia 424 

Atriplex semibaccata 418 

Aucuba japonica 427 

Avena 1-4, 227, 297, 379, 483; 
sativa 49, 112, 369, 380 

Avena coleoptile, phytohormone test object, 
Polarized growth and cell studies the 

Avery, and BURKHOLDER, 
Paut Polarized growth and cell studies 
the Avena coleoptile, phytohormone test 
object 

Avicennia 53, 65; miocenica 54, 59, 65; 
nitida 

Axinaea 211, 222, 226, 421; affinis 213, 
226; costaricensis 212, 222; crassinoda 
212, 214; dependens 212, 218; Drakei 213, 
218-220; floribunda 223; glandulosa 212, 
214, 215, 218; grandifolia 213, 
lanceolata Lehmannii 
213, 220; lepidota 213, 225, 226; macro- 
phylla 213, 226; Merianiae 213, 
224-226; nitida 213, 220, 221; pauciflora 
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213, 219, 220; Pennellii 213, 217, 218; 
purpurea 211; quitensis 226; robusta 212, 
221; 213, 216; scutigera 213, 
217; sessilifolia speciosa 213, 
219, 220; tetragona 226; tomentosa 212, 
215, 216; Weberbaueri 212, 214, 215 

Axinaea (Melastomaceae), revision the 
genus 211 

Azalea arborescens 227 


Bacillus megatherium 50; vulgatus 358 

Bacterium angulatum 428; Stewartii 113; 
tumefaciens 177, 178, 180, 181, 
187-189, 194, 196, 198, 488, 539 

Balanocarpus 344 

Bartramia pomiformis 515 

Bartramidula 491 

Basanacantha echinocarpa 228 

Basistemon 345, 346, 348, 489; bogotensis 
346, 349; peruvianus 347, 349; Rusbyi 
348, 349; silvaticus spinosus 
violaceum 347 

Basistemon Turcz., Hassleropsis Chod., and 
Saccanthus Herzog, Notes the genera 345 

Batrachium 229, 499, 500, 512; confervoides 
512 

Bazzania 358 

Begonia maculata 548; semperflorens 548; 
semperflorens indianerin 357; socotrana 229, 
541 

Belonanthus 547 

Benzoin aestivale 362 

Berberis 

Berry, Epwarp W., Miocene plants from 
Colombia, South America 

Besleria 

Betula 320; nigra 52; pendula dalecarlica 421 

Biatorella 110 

Bidens 51, 234 

Billbergia macrocalyx 227; pyramidalis 538 

Boletus subalbellus 538 

Boltonia latisquama 227 

Bomarea 544 

Borzicactus 167 

Boswellia 344 

Botanical districts, international system 
519 

Botanical Literature, Index American 41, 
104, 167, 227, 296, 355, 417, 482, 538 

Botrychium dissectum obliquum 427; virgin- 
ianum 385, 388 

Botrytis Rileyi 540 

Bouvardia capitata 228; cataphyllaris 228 


a ‘+ 
4 
A 


INDEX VOLUME 551 


Bovistella pedictellata 427 

Brachythecium cytrophyllum 516; reflexum 
114 

Brandisia 345 

Brassica Napus esculenta 178; oleracea 178, 
304; sabauda 178 

Brauneria atrorubens 489; paradoxa 489 

Bryophyllum 187, 192; calycinum 180; cre- 
natum 368, 380 

Bryum bimum 320 

Buettneria 54, 59, 62; cinnamomifolia 

Bulbochaete 299 

BURKHOLDER, and Avery 
Polarized growth and cell studies 
the Avena coleoptile, phytohormone test 
object 

Burretiodendron 301 

Buxbaumia aphylla 483 

Buxus sempervirens 


Cakile 426 

Calamopitys 235 

Caliciopsis pinea 424, 426 

Callicarpa 488 

Calliergon turgescens 320 

Callistemon speciosus 227 

Callitris 344 

Calochortus albus 227 

Caloneis amphisbaena 162; formosa 163; 
silicula minuta 164 

Calophyllum 62; inophyllum 344; tacamahaca 
344 

Caltha 496, 501, 502; palustris 501, 502, 514; 
radicans 501 

Calvatia craniiformis 

Calycopeplus 527, 529 

Camp, G., method cultivating myxo- 
mycete plasmodia 205 

Campanula rotundifolia 

Camphoromoea 

Camptosorus rhizophyllus 494 

Camptothecium nitens 320 

Campylium stellatum 320 

Cananga odorata 344 

Canarium luzonicum 344 

Capsella 234 

Capsicum 228 

Cardamine 

Carex 174, 277, 355, 427; aurea 286, 287; 
capitata 283, 284; communis 286, 288; con- 
cinnoides 291; cristata 286, 287; digitalis 287, 
288; eburnea 282, 283; filifolia 282, 283, 285; 
intumescens 286, 287; laxiflora 288; micro- 


glochin 278, 284, 288, 289; paupercula 283, 
284; pedunculata 286, 287; platyphylla 
288; praecox 295; pubescens 290; Schwein- 
itzii 283, 284; Woodii 283 

Carex, Kobresia and Uncinia, Anatomy the 
spikelets and flowers 277 

Carnegiea gigantea 180, 302 

Carya 45, 453, 462, 463; Buckleyi arkansana 
452, 465; ovata 482 

Castilla elastica 344 

Castilleja 298 

Catharinea angustata 516 

Cavendishia 311; acuminata 314; guascensis 
312; Martii 313; paniculata 313; strobilif- 
era 313 

Ceanothus 105; Fendleri 78, 

Cell size and organ size two violet species 

and their hybrid 

Cephaelis potaroénsis 234 

Cephalosporium 106, 425 

Cephalozia lammersiana 303 

Cephaloziella 68; byssacea 

Cerasterias 

Ceratostema 307, 308, 313; alatum 307; 
Alberti-Smithii 308; buxifolium 310; caly- 
cinum 307; chillacochense 307; coccineum 
309; colombianum 312; cordifolium 309; 
coronarium 311; dichogamum 312; fabulo- 
sum 310; Graebnerianum 310; grandiflorum 
309; guascense 312; Harmsianum 309; 
hirsutum 309; lanceolatum 312; Lobbii 309; 
longepedicellatum 312; longiflorum 309; 
loranthiflorum 307; Mandoni 311; micro- 
phyllum 310; oblongifolium 309; parvi- 
folium 312; Pearcei 310; peruvianum 307, 
308; Pilgerianum 311; pubiflorum 312; 
rigidum 312; Rimbachii 311; sanguineum 
311; speciosum 312; spectabile 311; Urban- 
309 

Ceratostomella 357; multiannulata 417; Ulmi 
113, 168 

Cercis 147; canadensis plena 

Cereus Beneckei 167; giganteus 302 

Cetraria fahlunensis Frostii 104 

Chamaenirion 74; angustifolium 

Chamaesyce 398, 525, 530; acuta 434; albo- 
marginata 446; arenicola 403; aureola 437, 
483; bartolomaei 414; Brandegeei 413; 
carmenensis 410; chaetocalyx 445; ciner- 
ascens 439; conjuncta 442; Fendleri 443; 
Gooddingii 444; incerta 405; intermixta 412; 
involuta 442; laredana 431; lata 433; 
melanadenia 437; micromera 432; ocellata 
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401; Parishii 405; pediculifera 441; petrina 
430; polycarpa 406; polycarpa hirtella 409; 
Pondii 412; portulana 415; pseudoserpylli- 
folia 432; radicans 448; Rattanii 403; ser- 
pens 448; setiloba 429; sulfurea 402; sul- 
phurea 403; tamaulipassana 450; tonsita 409; 
vallismortae 440; versicolor 415 

Chantransia 249; endozoica 248 

Chara 467 

Chastenaea 211; affinis 224; coriacea 225; 
floribunda 223; glandulosa 214; grandifolia 
222; lanceolata 216; lepidota 225; macro- 
phylla 223; Merianiae 224 

Chenopodium polyspermum 358 

Chionopappus 104 

Chlorella pyrenoidosa 46; vulgaris 360 

Chlorociboria 547 

Chrysanthemum 368; Leucanthemum 367, 380 

Chrysomyxa chiogenis 421; piperiana 421 

Chupalon turbinatum 314 

Chytridium olla 471 

Cicuta 356 

Cimicifuga 500, 505, 511; dahurica 505; foetida 
505 

Circaea pacifica 170 

Cistus longifolius 19; populifolius 

Citrullus 424 

Citrus 231, 301, 305, 306, 355, 360, 486; 
Aurantium 178 

Cladophora 241 

Cladosporium fulvum 421 

Cladoxylon 111 

Clarisia 359 

Classification Euphorbia. How impor- 
tant the cyathium?, the 525 

Claytonia rosea 

Clematis 500, 510; columbiana 83; montana 
510, 514; Pickeringii 510; texensis 548 

Cleome 305 

Clivia miniata 477 

Cobresia 277 

Cocconeis placentula 160; scutellum 162 

Cochemia setispina 300 

Cochlearia 178, 365 

Codonorchis 488 

Coffea arabica 487 

Colaconema 237, 248; americana 237, 256; 
Asparagopsidis 238; Bonnemaisoniae 238; 
Chylocladiae 238; reticulatum 238 

Colletotrichum graminicolum 112 

Collinsia parviflora 175 

Conchocelis rosea 248 

Conifers the Rocky Moutain Park, study 


the growth, transpiration, and distribu- 
tion the 

Cookeina 302 

Copaifera guibourtiana 344 

Coprosma 172 

Coptis 505, 508, 511; trifolia 498, 504, 
514 

Cordyceps militaris 547 

Coreocarpus 

Coreopsis 234; lanceolata 368, 380 

Cornus 51, 233; Drummondii 361 

Cornutia 346 

Coscinodiscus radiatus 165 

Costus malorteanus 538 

Coumarouna odorata 344 

Couroupita 64; guianensis 65; ovata 65; 
santanderensis 54, 56, 64; surinamensis 

Coussapoa 54, 59; villosoides 

Crataegus pruinosa 490 

Cremanium 536 

Crepis 50, 51, 122, 132; capillaris 50; tectorum 

Crinum asiaticum 375, 382 

bia. How important the cyathium? 525 

Cronartium cerebrum 169; ribicola 172, 231 

Cross, The structure the growing point 
and the development the bud scales 
alba 451 

Crotolaria juncea 357 

Cruoriopsis 237, 248; Ensisae 247, 256; hyper- 
borea 248 

Cryptococcus mollis 

Cryptosporella 108 

Cucumis 115 

Cucurbita 115; moschata 541 

Cuphea 410; Hintoni 228 

Cupressus lusitanica 420 

Cycas revoluta 482, 483 

Cyclomyces 

Cyclotella comta 160; Meneghiana 164; oper- 
culata 162; striata 157 

Cymbella 159; aspera 162; cistula 163, 164; 
cymbiformis 157 

Cynips pezomachoides Erinacei 487 

Cyrilla arida 548 

Cyrtanthus 384, 388 

Cystopteris fragilis 113, 423 


Daedalea 
Daemonorops Draco 344 
Danaus plexippus 169 
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Daphnopsis 541 

Darlingtonia californica 363 

Dasya pedicellata 243 

Dasyscypha 302 

Datura 120, 180, 186, 192, 297, 303, 483; 
discolor 296; stramonium 138, 184, 196 

Daucus Carota 178 

A., abnormal method branch- 
ing 139 

Delphinium 327, 329, 332, 336, 337, 
342, 355, 485, 500, 506, 508; Ajacis 106; 
amabile 328, 330, 332-334, 336, 341; 
amabile apachensis 334; amabile pal- 
lidum 334, 337; amabile typicum 334, 336; 
apachensis 334; azureum 328, 335; 
azureum vimineum 335; Bonatii 507; 
Bulleyanum 507; caerleum 507; cam- 
porum 329; coelestinum 328, 334, 335; 
collinum 330, 338-340; decorum 329; 
decorum scaposum 331; Hanseni 337; 
hesperium cuyamacae 337; mohavense 
335; nudicaule 329; Parishii 333, 
335, 340, 341, 342; Parishii pallidum 336, 
337; Parryi Parryi maritimum 
342; Parryi subglobosum 337, 338; re- 
curvatum 336; scaposum 328, 330, 335; 
subglobosum 330, 337, 338, 340 

Dendrocereus nudiflorus 109 

Denticula 159; elegans 157, 162; tenuis 158; 
thermalis 162 

Desmosthenesia 308-312; buxifolia 310; 
fabulosa 310; Graebneriana 310; Man- 
doni 310, 311, 314; microphylla 310; 
Pearcei 310; spectabilis 311 

Diacanthium 528 

Diaporthe phaseolorum 175; umbrina 108 

Diatoms Great Salt Lake, Some 157 

Dichostema 527, 529 

Dichotomophthora Portulacae 

Dicranum montanum 365; scoparium 515 

Dicronella heteromala 515 

Didiscus 420 

Difflugia 321, 322, 325 

Digitalis purpurea gloxinaeflora 487 

Dioscorea 546 

Dioscorites 

Diospyros 172 

Diplacrum 279 

Diplocyathium 527, 529, 530 

Diplodia 355; Zeae 50, 110, 170 

Diploneis 157; elliptica 157, 158; oculata 157, 
163; ovalis 163; puella 157 


Diplophlyctis 470, 548; intestina 467, 468, 
470, 471 

Diplophlyctis intestina, Germination the 
resting spores 467 

Ditrichum flexicaule 320 

Dothiorella 299 

Dowingia mirabilis 422 

Draba 357 

Dracaena cinnabari 344; Draco 344 

Drepanocladus revolvens intermedius 320 

Drymocallis fissa 


Echeveria 113, 173, 490 

Echinocereus angusticeps 484 

Echinus microtuberculatus 136 

Elaeophorbia 527 

Elaphrium elemiferum 344; tomentosum 344 

Eleocharis caribaea dispar 46, 

Elodea 234 

231; ampelina 359; Fawcetti 418 

Elymus ambiguus 171 

Elyna 277 

Encelia farinosa 339 

Endogone 299 

Endothia parasitica 418 

Englerodoxa 307, 308, 313; alata 307; Alberti- 
Smithii 308; calycina 307; loranthiflora 307 

Ensis directus 248 

Entodon seductrix 516 

Entophlyctis Vaucheriae 471 

Ephedra 351; Coryi 351, 353, 490 

Epidendrum 296; conopseum 540 

Epilobium 72, 74; angustifolium 72, 368, 425 

Epithemia argus 164; argus alpestris 158, 164; 
intermedia 157; musculus 160, 162; musculus 
constricta 160; sorex 160, 162; sorex gracilis 
162; turgida 162; turgida granulata 163; 
zebra 157, 160, 163, 164; zebra saxonica 162 

Epurga 530 

Equisetum arvense 351 

Eranthis 498, 500; hyemalis 503; longistipitata 
503 

Erigeron compositus 81; flagellaris 81; glandu- 
losus 

Eriogonum intrafractum 540; umbellatum 

Erwinia amylovora 417, 542 

Erysimum asperum 

Erysiphe 546; graminis 42, 425; Polygoni 494 

Erythropeltis 237; discigera Flustrae 237, 256 

Escherichia Coli 299, 486 

Eschscholtzia californica 368 

Eucalyptus 

Euchlaena mexicana 227 
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Eugenia 64; comparabilis 54, 64; Hookeri 422 

Eunotia gracilis 160 

Euphorbia 342, 398, 426, 437, 449, 525-531; 
abyssinica 528; acuta 401, 434; acuta 
stenophylla 434, 435; akenicarpa 528; 
albomarginata 401, 440, 446; angusta 398; 
antiquorum 527, 528; Antso 528; apicata 
401, 436, 437; arenicola 403; arizonica 
400, 415, 417; Aucheri 530; bartolomaei 
401, 414; biglandulosa 528; bilocularis 
528; bounophila 530; Brandegei 401, 413, 
414; Broteri 530; capitellata 175, 450; 
capitulata 529, 530; Caput-Medusae 528; 
carmenensis 410; caudiculosa 530; chamae- 
buxus 530; Chamaesyce 528; cinerascens 
401, 439, 440, 528; cinerascens appendicu- 
lata 437; clavidigitata 528; collina 415, 
417; conjuncta 442, 443; Cooperi 527; 
corollata 528; cuspidata 403; cybirensis 
528; cyparissias 425; dalmatica 530; 
dilata 433; dracuncoloides 530; Engel- 
manni radicans 448; epithymioides 530; 
eremica 400, 404; Fendleri 401, 443; 
Fendleri chaetocalyx 444, 445; Fendleri 
dissimilis 444; Fendleri triligulata 444, 
445; Fendleri typica 444, 445; filicina 530; 
397; flexicaulis 448; floc- 
cosiuscula 429; florida 397; fragifera 530; 
fulgens 528; Geyeri 397; glebulosa 530; 
gracillima 398; guadalupensis 412, 413; 
herniariaefolia 530; herniaroides 448; in- 
certa 400, 405; intermixta 412; Intisy 
528; involuta 442, 443; Jacquinii 530; 
Kanaorica 530; lactea 540; laredana 400, 
431; lata 401, 433, 434; Lathyris 528; 
leucodendron 528; lignosa 527; melana- 
denia 401, 410, 437, 438; melanadenia 
subinappendiculata 439, 440; micromera 
400, 432, 433; monocyathium 530; 
nicaeensis 530; noxia 528; ocellata 400, 
401; ocellata arenicola 402, 403; ocellata 
Rattanii 400, 402, 403; ocellata typica 402, 
403; pachysantha 528; palustris 530; 
Parishii 400, 405; patellifera 405; pauci- 
flora 528, 530; pauciflora pectinata 528; 
pectinata 530; pediculifera 401, 414, 441; 
pediculifera inornata 442, 443; pediculi- 
fera involuta 442; pediculifera linearifolia 
442, 443; pediculifera minor 413, 414; 
pediculifera typica 434, 442; pedilan- 
thoides 528, 530; peninsularis 401, 435, 
437; Peplis 528; petaloidea 397; petrina 
400, 430; podagrica 432; polycarpa 401, 
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406, 415, 437; polycarpa appendiculata 
437; polycarpa carmenensis 407, 410; 
polycarpa genuflexa 407, 409, 411, 412; 
polycarpa hirtella polycarpa 
intermixta 407, 412; polycarpa Johnstonii 
412; polycarpa petrina 430; polycarpa 
typica polyclada 397; polygona 
527; polygonifolia 397; Pondii 401, 412; 
portulana 415, 417; pseudoserpyllifolia 
432, 433; pseudoserpyllifolia typica 432; 
pseudoserpyllifolia villosa 432, 433; puri- 
simana 415, 417; radicans 448; Rattanii 
403; rhipsaloides 343; rinconis 433, 434; 
rupicola 443, 444; Sapini 484; sareptana 
530; Schottiana 530; sclerocyathium 528, 
530; serpens 401, 447, 448, 450; serpens 
imbricata 448, 450; serpens radicans 448; 
setiloba 401, 415, 429; splendens 528; 
stipulacea 446; sudanica 229; taurinensis 
530; tetraptera 528; tinctoria 530; Tom- 
masiniana 530; trapaefolia 229; triacu- 
leata 527; 530; Valliniana 530; 
vallis-mortae 401, 440; veneta 530; 
ventosica 530; vermiformis 442; versicolor 
415, 417; virgata 528; Wrightii 397; 
zygophylloides 398 

Euphorbia How important the cyathium? 
the classification 525 

Euphorbia polycarpa group the South- 
western United States and adjacent Mexico; 
preliminary treatment, Revision the 
397, 429 

Eves, Donatp revision the genus 
Axinaea (Melastomaceae) 211 

Ewan, The genus Delphinium 
North America: series Pelligerae subsec- 
tion Subscaposa 327 

Exochogyne amazonica 43; decandra 52; 
megalorrhyncha 


Fagonia 339 

Fagopyrum esculentum 424 

Falcata comosa 37, 38, 

Favolus 

Ficus 56, 62, 63; australis betijoquensis 54, 
59, 60; elastica 344; macrocarpa 17; missis- 
sippiensis 62; rubiginosa 477; talamancana 
54, 

Ficus australis, Wound responses 477 

Five-leaflet poison oak 473 

Fomes 49; geotropus 422; Pini 489 
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Fossil studies the Two Creek Forest Bed, 
Manitowoc County, Wisconsin, Further 317 

Fouquieria 339, 422 

Fragaria 304; ovalis glauca 81, 

Fragilaria 159, 165; brevistriata 158; Harri- 
sonii 160; mutabilis 157, 158, 160, 162, 164 

Franseria 342 

Frasera speciosa 

Fritillaria 388; imperialis 383, 388; messanensis 
384 

Fuchsia 361 

Fucus furcatus 364 

Fuligo varians 210 

Funaria 

Fundulus 119, 138; 137 

Funifera 541 

Further fossil studies the Two Creek Forest 
Bed, Manitowoc County, Wisconsin 317 

Fusarium 44, 49, 175, 236; culmorum 107 


Gaillardia aristata 

Galium boreale 81, 

Ganoderma lucidum 363 

Garcinia morella 344 

Gasterella 176 

Gasteria 388 

Gentiana salpinx 228 

Genus Delphinium North America: Series 
Pelligerae subsection Subscaposa, The 327 

Geranium Fremontii 

Germination the resting Diplo- 
phlyctis intestina 467 

Gibberella Saubinetii 229 

Gilia congesta 540 

Gilmania 484 

Gladiolus 44, 304, 355 

Glaucidium 500, 501; palmatum 501 

Seven American melastomes 
533 

Glossocentrum 536 

Gnaphalium calviceps 229; obtusifolium 485 

Gomphonema longiceps subclavata 163 

Goniostema 527, 528 

Gossypium 304, 363; Davidsonii 234; Sturtii 
234 

Paut W., Invasion Marchantia 
polymorpha following forest fires 

Graffenrieda 533; laurina 534; trichanthera 
533 

botanical districts 519 

Grimmia Hartmani anomala 108; montana 171 

Grisebachiella 114 


Growth plant embryos culture; The 365 

Guaiacum officinale 344; sanctum 344 

Gurania malacophylla 174 

Gymnosporangium 109, 297; clavipes 106; 
globosum 300; Juniperivirginianae 233 


Halerpestes Cymbalaria 511 

Halicystis ovalis 170, 303 

Hantzschia amphioxys 162; elongata 164 

Haplostachys 112 

Hasseanthus 491 

Hassleropsis 489; spinosa 345, 347 

Hassleropsis Chod., and Saccanthus Herzog, 
Notes the genus Basistemon Turcz. 345 

Haynaldia villosa 302 

Helianthus 168; annuus 15, 47, 172, 184; 
tomentosus 538 

Helicogloea 417 

Helleborus 497, 500, 501, 503; foetidus 503; 
viridis 503 

Helminthosporium 44, 175; sativum 107; 
sigmoideum irregulare 106 

Helvella palustris 297 

Hemicarex 277 

Hepatica 498, 500; triloba 510 

Hernandia 62, 63; guianensis 63; Tongi 54, 
60, 

Herpobasidium filicinum 170 

Hesperethusa crenulata 231 

Hesperothamnus 231 

Heuchera bracteata 

Hevea 541 

Hintonia latiflora leiantha 228 

Holcus sorghum sudanensis 

Homamallium adnatum 

Hopea 344 

Hordeum 365, 423; deficiens 490; vulgare 490 

Hormodendron compactum 539, 541; pedrosoi 
541 

Hosta caerulea 386, 388 

Houstonia 33, 232; minima 33; minor 33; 
parviflora 33; pusilla 33; pygmaea 

Houstonia southcentral Texas, new 

Hydrastis 497, 500, 501; canadensis 501 

Hymenachne amplexicaulis 

Hymenaea 298, 344; courbaril 344 

Hypericum uralum 465 

Hypnum patientiae 

Hypomyces Ipomoeae 

Hysteroneura setariae 543 


Icicia heptaphyllum 344 
Impatiens balsamea 
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Index American Botanical Literature 41, 
104, 167, 227, 296, 355, 417, 482, 538 

system botanical districts, 
519 

Invasion Marchantia polymorpha following 
forest fires 

Ipomoea 107 

Iridaea laminarioides 542 

Iris 279, 485; versicolor 229 

Isopyrum 500, 504; fumarioides 504; Henryi 
504 


Jambosa 

Jamesia americana 78, 81, 

Jao, New Rhodophyceae from 
Woods Hole 237 

cinera 482; nigra 482; regia 

Jump, Wound responses Ficus 
australis 477 

Juniperus 338; communis 


KARLING, Germination the resting 
spores Diplophlyctis intestina 467; Over- 
wintering Synchytrium decipiens New 
York 

Keithia 

ties the development the embryo sac 
Lilium longiflorum 383 

Kobresia 277, 278, 285, 293, 294, 427; 
caricina 283 

Kobresia and Uncinia, Anatomy the 
spikelets and flowers Carex 277 

Krameria canescens 339 

Kyllingia 355 


Cart The growth plant embryos 
culture 365 

Lacmellea 176 

Lactaria 419 

Lactuca 367; canadensis 367, 380 

Landolphia florida 344 

Larix 323, 324 

Larrea 342 

Lathyrus latifolius 368 

Lecidea 360 

Ledum 360 

Lejeunea ovata 104 

Lenzites 49; betulina 418 

Lepidostrobus 484 

Lepiota Morgani 302 

Leptosphaeria bondari 42; Salvinii 106 


LEVINE, The response plants 
localized applications various chemical 
agents 177 

Lilium 384, 546; candidum 384, 
418; Henryi 229, 384, 388; longiflorum 45, 
383, 384, 387, 388; Martagon 383, 388; 
philadelphicum 383 

Lilium Some abnormalities the 
development the embryo sac 383 

Linospora 424 

usitatissimum 298 

B., The tolerance liquid 
air temperatures dry moss protonema 
515 

Liriodendron tulipifera 481 

Listera cordata 418 

Literature, Index American Botanical 41, 
104, 167, 227, 296, 355, 417, 482, 538 

Lithospermum angustifolium 

Lobelia 173, 488, 489; inflata 489 

Lonchocarpus 

Lonicera 172; canadensis 107 

Lophodermium 

Lophozia 298; bicrenata 

Lupinus albus 179, 545; nanus 538 

Lycium 236 

Lycogala epidendron 210 

Lycoperdon acuminatum 427; pedicellatum 
427 

Lycopersicon 119; esculentum 368, 380, 493, 
548 

Lycopodium 41, 301 

Lygodium japonicum 540 


Majanthemophyllum 

Malus hupehensis 420 

Malva moschata 368 

Manihot glaziovii 344 

Marchantia 68-74; polymorpha 68, 74, 
298 

Marchantia polymorpha following forest fires, 
Invasion 

Marijsa paniculata 362 

W., Cell size and organ size two 
violet species and their hybrid 

Mastogloia Dansei 163 

Mauritia 539 

Mauritiella 539 

variety apple, study blos- 
som bud differentiation 259 

James B., Five-leaflet poison oak 473 

Medicago 229 
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Melampsora Lini 298 

Melanium 137, 168 

Melastomes, Seven American 533 

Melilotus 112; alba 368; medicago 112 

Melocactus 301 

Melosira 165; arenaria 164; crenulata 
distans 157, 160; granulata 157, 158, 160; 
italica 160 

Mendia notula 137 

Meriania 211, 226; dependens 218; purpurea 
211; radula 226; Simsiana 533 

Mertensia 546 

Mesogloia divaricata 242 

Mespilodaphne 63, 64; colombiana 54, 60, 

Method cultivating myxomycete plasmodia, 
205 

Metrosideros 173 

Mexico, preliminary treatment, Revision 
Euphorbia polycarpa group the South- 
western United States and adjacent 397, 429 

Miconia acuminifera 535; caudata 534; ex- 
pansa 536; flaviflora 534, 535; floribunda 
536, 537; grandifolia 536, 537; Klugii 536; 
leucantha 534; longisepala 536; ma- 
crantha 536; majalis 536; Pilgeriana 536; 
semisterilis 535; stellipilis 536 

Microdictyon 362 

Mikania scandens 538 

299; Polypodii 299; 
Scolopendrii 299; vogesiaca 299 

Mimosa 42, 419; pudica 419, 483 

Mimulus 298, 357 

Mimusops balata 344 

Miocene plants from Colombia, South America 

Mitochytridium ramosum 229 

Mnium punctatum 485 

N., Notes the genera 
Basistemon Turcz., Hassleropsis Chod., and 
Saccanthus Herzog 345 

Mollugo verticillata 172 

Monadenium 527 

Monilia inexorabilis 420 

Monilinia 422 

Monochaetia ulmi 173 

Monosporium apiospermum 44, 

Morus 452, 453, 457, 462, 463; alba 452, 464 

Morus alba, The structure the growing point 
and the development the bud scales 451 

Moss protonema, The tolerance liquid air 
temperature dry 515 

Mouroucoa violacea 107, 362 


MUELLER, H., New and noteworthy trees 
Texas and Mexico 147 

MUELLER, and Mary T., 
new Houstonia southcentral Texas 

Muhlenbergia gracilis 171 

Musa 231 

Mycena 174 

Mycosporella rubi 106 

Myosurus 500; minimus 511 

Myxomycete plasmodia, method cultivat- 
ing 205 


Najas gracillima 113 

Naravelia 498, 500, 504, 512; zeylanica 510 

Navicula bacillum 158; bacillum lepida 158; 
cincta 158, 160, 162, 163; cryptocephala 158; 
cryptocephala pumila 160, 163; gracilis 164; 
oblonga 163; peregrina 158, 163; pupula 163; 
pygmaea 160; radiosa tenella 158, 162; rhyn- 
chocephala amphiceros 158; salinarum 163; 
viridula avenacea 162 

Necrostethus grossus 120 

Nectandra 

Nectria 175, 302 

Nectriella versoniana 298 

Nelumbo pentapetala 485 

Nemesia 234 

Nemophila 543 

dawsonii 170 

Nephrodium hirtipes 385, 388 

Neurospora 109, 306, 544; crassa 488, 544; tetra- 
sperma 

New and noteworthy trees Texas and 
Mexico 147 

New Houstonia southcentral Texas, 

New Rhodophyceae from Woods Hole 237 

New Sedum from Texas, 201 

Nicotiana 15, 175, 304; glutinosa 180; 
tabacum 180, 184, 187, 190, 368, 380, 546 

Nigella 497, 500; integrifolia 504 

Nitella 170, 231, 233, 361, 467; flexilis 467 

Nitzschia 160, 162; amphibia 158, 160; apicu- 
lata 158, 163; Closterium 364; epithemoides 
158; granulata 162; hungarica 158, 162; 
parvula 162; punctata 162, 163; punctata 
elongata 163; sigmoidea 163; socialis 160; 
subtilis paleacea 158 

Nodosaria 321 

Notes the genera Basistemon Turcz., Hass- 
leropsis Chod., and Saccanthus Herzog 345 

Nuphar luteum 477 

Nyctalis asterophora 427; parasitica 427 
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Oak, Five-leaflet poison 473 

Ocotea 

Oedogonium 299, 363 

Oenothera 168, 484; grandiflora 168; Greggii 
440; Lamarkiana 168, 169, 485; pratincola 
485 

the classification Euphorbia. How im- 
portant the cyathium? 525 

Opephora 158, 160 

Operculina tuberosa 107 

Ophioglossum vulgatum 385, 388 

Optical properties some natural gums and 
resins, The 343 

Opuntia 194, 301; clavarioides 236; keyensis 
180, 190; marenae 301 

Oreobroma 300 

Oreochrysum Parryi 78, 

Oreodaphne 

Ornithogalum pyrenaicum 383 

Orobanche uniflora 105 

Osmunda regalis 423 

Ostreobium Quecketii 248 

Overwintering Synchytrium decipiens 
New York 

Oxygraphis 500; Cymbalaria 511 

Oxytropis bilocularis 


Paeonia 497, 500, 501; albiflora 499 514 

Palaquim gutta 344 

Palmophyllum 54, 

Panicum 173; palmifolium 376, 381 

Paradaniella Oliveri 343 

Paradrypetes ilcifolia 232 

Parkinsonia aculeata 234 

Paspalum stoloniferum 120, 136 

Patrick, Some diatoms Great Salt 
Lake 157 

Paulownia tomentosa 545 

Pavetta 360 

Pedilanthus 527 

Pelexia maculata 174 

Pellegrinia 308, 309, 312, 313; buxifolia 310; 
coccinea 309; coronaria 311; dichogama 312; 
fabulosa 310; Graebneriana 310; grandiflora 
309; guascensis 312; Harmsiana 309; hirsuta 
309, 314; lanceolata 312; Lobbii 309; longe- 
pedicellata 312; Mandoni 311; microphylla 
310; parvifolia 312; Pearcei 310; pubiflora 
312; rigida 312; Rimbachii 311; speciosa 312; 
spectabilis 311 

Pelligerae subsection Subscaposa, The genus 
Delphinium North America: Series 327 
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Penicillium expansum 538; glaucum 486; 
javanicum 47; oxalicum 231 

Pentstemon 231; humilis 81, 

Peplis 525 

Periclesia 313; flexuosa 313; lanceolata 312 

Peridermium 

Pernettya 548 

Peronospora 105, 111 

Persea 63; coriacea 54, 56, 63; gratissima 63; 
rigida 

Petroselinum 178 

Phacelia ciliata opaca 422 

Phaseolus multiflorus 547; vulgaris 179 

Phialophora 541 

Phillipsia 302 

Philodendron rigidifolium 306 

Phlyctaena linicola 358 

Phlyctidium 471 

Plyctochytrium 471 

Phomopsis Stewartii 

Phrynotettex 135; magnus 119, 138 

Phycastrum 

Phyllites 59. 

Phyllogonum 484 

Phyllostachys nigra 233 

Phyllostegia 112 

Phymatotrichum 306, 492; omnivorum 427 

Physalis subglabrata 428 

Physarum polycephalum 205, 210 

Phytomonas Pruni 113; rhizogenes 52; Stewarti 
108; Syringae 50; tumefaciens 52; vascu- 
larum 108 

Phytophthora 232, 427; cactorum 47, 488 

Picea, 320, 323, 324; canadensis 378, 381; 
Engelmannii 75, 102; glauca 319; mariana 
319 

Prerce, P., The relation between cell, 
nuclear and chromosome dimensions 
sterile violet species—hybrid 115 

Pilea 300 

Pinites succinifer 344 

Pinnularia 159, 165; borealis 158; Brebissoni 
158, 162, 164; viridis 160, 162, 163 

Pinus 323, 324, 357, 485; Banksiana 320; con- 
torta 72, 75, 102, 103; flexilis 77; Jeffreyi 229; 
ponderosa 75, 102; resinosa 378, 381; sylves- 
tris 46; taeda 492 

Piperites cordatus 

Pisolithus tinctorius 

Pistacia lentiscus 344 

Pisum sativum 169, 178, 179, 425 

Pityopus 

Planaria 228 
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Plant embryos culture, The growth 
365 

Plantago lanceolata 18, 368; major 18, 368 

Plasmodia, method cultivating myxomy- 
cete 205 

Platanus orientalis 170 

Pleuradena 527 

Pleurage anserina 420 

Pleurosigma delicatulum 163 

Plutarchia 309, 311-313; coronaria 311; 
guascensis 312; pubiflora 312; rigida 311, 
312, 314; Rimbachii 311; speciosa 312 

Podostemon ceratophyllum 486 

Poinsettia 527 

Poison oak, Five-leaflet 473 

Polarized growth and cell studies the Avena 
coleoptile, phytohormone test object 

Pollen grains the identification and classi- 
fication plants. VII. The Ranunculaceae 
495 

Polyclita 314, 316; turbinata 314 

Polygonum cuspidatum 18, 25, 

Polyphagus Euglenae 470, 471 

Polyplethia 

Polypodium polypodioides 236 

Polysiphonia fibrillosa 240, 245, 247 

Polystictus versicolor 547 

Polytrichum 

Populus grandidentata 485; tremuloides 485 

Portulaca 49; oleracea 48, 365 

Posoqueria 65; columbiana 54, 56, 65; latifolia 

Potentilla Newberryi 297; rubricaulis 81; tri- 
dentata 301 

Primula 137 

Protium icicariba 344 

Prunus laurocerasus 477; melanocarpa 

Pseudocymopterus montanus 

Pseudodiscosia 427 

Pseudomonas tumefaciens 113 

Pseudopeziza ribis 356 

Pseudotsuga 300; taxifolia 75, 102, 378, 381 

Psilotum 489 

Pteris longifolia 422 

Puccinia Antirrhini 301; coronata Avenae 111; 
glumarum 361, 425; graminis Tritici 169; 
Helianthi 167; malvacearum 296; Tritici 
425; triticina 423, 539 

Pulsatilla 500, 509; alpina 500, 509; Hackelii 
509; hirsutissima 81, 509; ludoviciana 509 

Purshia tridentata 

Pyrola 360, minor 

Pyrus malus 43, 272 
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Pythium arrhenomanes 541; graminicolum 
541; ultimum 108 


Quercus 323, 487; alba 487; aurantiaca 152; 
baldoquinae 151; Canbyi 149; Canbyi 
adscendens 149, 152; Canbyi concolor 
152; clivicola 149, 150; clivicola con- 
sanguinea 150; clivicola crenifolia 150; 
clivicola dentata 150; consanguinea 150; 
cupreata 152, 153; cupreata serrata 153; 
fusiformis 149; glaucoides 150, 151; 
glaucophylla macropetiolata 151; Grahami 
153; marylandica 33, 155; microlepis 150, 
151; monterreyensis 151, 152; Muehlen- 
bergii 149; Muehlenbergii Alexanderi 149; 
polymorpha 149; robusta 154, 155; run- 
cinatifolia 153; runcinatifolia lata 153; 
rysophylla 149; Standleyi 149, 152; stel- 
lata 33; tardifolia 154; texana 154; texana 
chisosensis 154 


Ranunculaceae, Pollen grains the identifica- 
tion and classification plants. VII., The 
495 

Ranunculus 229, 421, 495, 497, 500, 511, 512; 
abortivus 512, 514; acris 499, 512; aquatilis 
512; Cymbalaria 511; Purshii 512 

Raphanus 365; sativus 178 

Rathbunia alamosensis 236 

Razoumowskya 229 

Rebutia oculata 236 

Recordia 

L., Ephedra Coryi 351 

Rehdera 300 

Relation between cell, nuclear and chromo- 
some dimensions sterile violet species— 
hybrid, 115 

Response plants localized applications 
various chemical agents, The 177 

Reticularia lycoperdon 210 

Revision Euphorbia polycarpa group the 
Southwestern United States and adjacent 
Mexico; preliminary treatment 397, 429 

Revision the genus Axinaea (Melastoma- 
ceae), 211 

Rhaphithamnus 345 

Rheedia 61; miocenica 54, 

Rheum officinale 18, 25, 

Rhizidium mycophilum 471 

Rhizobium 363 

Rhizoctonia 306; Solani 110 

Rhizophidium 471; graminis 423; ovatum 471 

Rhodochorton 249 
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Rhododiscus 248 

Rhodophyceae from Woods Hole, New 237 

Rhopalodia gibba 162, 163; gibberula 160 

Rhus 474; diversiloba 473; diversiloba 
quinquifolia 473, 474; vernicifera 474, 
476; verniciflua 474; Vernix 474 

Ribes 79, 80, 82, 168; cereum 78, 81; roezli 546; 
saxosum 78, 

Ricinus 177, 180, 181, 185-187, 192; communis 
50, 184, 196 

Robinia ambigua 235; pseudoacacia 361 

Rollandia 173 

Rosa Sayi 78, 

Rubus 172, 304 

Rumex 487 

Ruppia maritima 42, 47, 545 

Rusbya Pearcei 310 

Russelia peruviana 347 

Russula 419 


Sabalites 

Sabina californica 338 

Saccanthus 345, 346, 489; silvaticus 345, 347; 
violaceus 345, 347 

Saccanthus Herzog, Notes the genera 
Basistemon Turcz., Hassleropsis Chod., and 
345 

Salix 229, 360; fragilis 180 

Salvia 44, 356 

Sambucus microbotrys 78; niger 

Sanicula 173 

Saprolegnia 539 

Sapromyces Reinschii 231 

Sarcogyne 110 

Sarcopygme 174 

Sassafras 421 

Saxifraga austromontana 

Scapania 357 

Scenedesmus acutus 301 

Scheelea Lundellii 

Schiedea 539 

Schizoparme straminea 298 

Schizostachyum 171 

Schoenoxiphium 277, 278, 281, 285, 293, 294 

Sciadopitys 233 

Scirpus 288, 293, 355 

Scleranthus annus 299 

Scleria 419 

Sclerophoma 175 

Sclerospora graminicola 493 

Sclerotinia 105, 364; fructicola 486 

Sclerotium Delphinii 489; Rolfsii 109 

Scoliopleura peisonis 158, 160, 162, 163 
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Scorpidium Scorpioides 320 

Scorzonera hispanica 178 

Sebacina 52, 547 

Secale 301, 365 

Securinega 171 

Sedella 426 

Sedum 201, 356, 358, 417, 494; Robert- 
sianum 201, 202; stenopetalum 81; terna- 
tum 482 

Sedum from Texas, new 201 

Semiramisia fragilis 312 

Sempervivum 357 

Septobasidium 

Setcreasia brevifolia 233 

Seven American melastomes 533 

Shepherdia canadensis 

Shorea, 344 

Silene virginica 227 

Siphonandra 

Smilax 544 

ALBERT C., Studies South American 
plants—V. Additional notes Thibaudieae 
307 

SNELL, S., Anatomy the spikelets 
and flowers Carex, Kobresia and Uncinia 
277 

Sobralia Powellii 227 

Solanum 119 

Solidago 485; decumbens 78; missouriensis 78; 
rigida 428, 

Solmsiella Kurzii 302 

Some abnormalities the development the 
embryo sac Lilium longiflorum 383 

Some diatoms Great Salt Lake 157 

Sorbus aria 19; aucuparia 

Sorocea 

Spacelotheca Sorghi 359 

Omer E., study the growth, 
transpiration, and distribution the conifers 
the Rocky Mountain National Park 

Sphaceloma 231; Fawcettii Scabiosa 359 

Sphaeria Zeae 

Sphaerocarpus 122; cristatus 482; Donnellii 
137; texanus 113 

Sphenolobus 298 

Sphinctosiphon 

Spiranthes odorata 235 

Spirogyra 228 

Splachnobryum Kieneri 428 

Stamnaria 547 

Stelis 

Stellaria humifusa 299 

Stenadenium 527, 529 
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Stenogyne 112 

Stephanodiscus astrea 160 

Sterculia 174; urens 344 

Stereochlamys 

Strongylocentrotus lividus 136 

Structure the growing point and the develop- 
ment the bud scales Morus alba, The 
451 

Studies South American plants—V. Addi- 
tional notes Thibaudieae 307 

Study blossom bud differentiation Mc- 
Intosh variety apple, 259 

Study the growth, transpiration, and dis- 
tribution the conifers the Rocky 
Mountain National Park, 

Stuebelia nemorosa 

Stylopage 420 

Subscaposa, The genus Delphinium North 
America: series Pelligerae subsection 327 

Suretenia Krukovii 421 

Surirella angusta 158; ovata 163; ovata uta- 
hensis 163; striatula 158, 162, 163, 164 

Symphonia globulifera 358 

Symphoricarpos racemosus 

Synadenium 527-529 

Synchytrium decipiens 231 

Synchytrium decipiens New York, Over- 
wintering 

Syndesmon 498-500, 504, 511; thalictroides 

509, 514 

Synedra 165; acus 163; affinis acuminata 158; 
affinis 158; ulna 158 

Synthyris stellata 426 

Syringospora inexorabilis 420 


Taphrina 299 

Tapirira 61; guianensis 61; lanceolata 54, 60, 

Taraxacum officinale 178, 367, 380 

Tectona 

Terminalia 421, 541 

Tetracladium marchalianum 

Thalictrum 498-500, 504, 511, 512; clavatum 
513; dioicum 499, 513, 514; dipterocarpum 
513; polygamum 513 

Thelia asprella 516 

Themistoclesia buxifolia 310; coronilla 311 

Thermopsis divaricarpa 78, 

Thibaudia 308-311, 316; acuminata 314; apo- 
physata 316; coronaria 311; hirsuta 309; 
involucrata 316; Martii 313; microphylla 
310; parvifolia 312; strobilifera 314; tur- 
binata 314, 


Thibaudieae, Studies South American 
plants—V. Additional notes 307 

Thielaviopsis basicola 108 

Thuja occidentalis 378, 381 

Tiarella macrophylla 487 

Tilia 147, 323 

Tilletia levis 417, 548; Tritici 170, 296, 417, 
539, 548 

Timotocia 489 

Tithymalus robustus 

Tolerance liquid air temperatures dry 
moss protonema, The 515 

Tolmiea Menziesii 428 

Toumeya papyracantha 358 

Townsendia 298 

Trachylobium verrucosum 344 

Tradescantia 227, 417; gigantea 547; reflexa 
301, 489; Wrightii 176 

Tragopogon porrifolius 230 

Trametes 

Trautvettaria 500; grandis 511 

Trichocaulon piliferum 486 

Trichoderma lignorum 492 

Trichosterigma 527 

Trichothelium 232 

Trigonella 112 

Triticum 11, 15, 137, 301, 365, 483, 490; 
vulgare 465 

Trollius 497, 500, 502; albiflorus 502, 503; 
europaeus 502; Ledebourii 502 

Tsuga 485; canadensis 378, 381 

Tuberculina maxima 169 


Ulmus 323; alata 147; americana 147; crassi- 
folia 147; divaricata 147; floridana 147; 
fulva 147 

Uncinia 294, 427 

Uncinia, Anatomy the spikelets and flowers 
Carex, Kobresia and 277 

Underwoodia 425 

United States and adjacent Mexico; prelimi- 
nary treatment, Revision Euphorbia poly- 
carpa group the Southwestern 397, 429 

Ustilago avenae 46; levis 46; Zeae 428 

Utricularia 300; capensis 544 

Uvularia grandiflora 383 


Vaccinium 548; corymbosum 484 

Vallota 376; purpurea 376, 381 

Valonia 355, 356, 484; macrophysa 304; ven- 
tricosa 303 

Variola 355 

Vateria 344; indica 344 


{ 

¢ 
| 
| 

vig 

| 

= 

y 

&g 

* 

i 

4 

= 

| 

{ 

pee 

ie 

=" 


562 BULLETIN THE TORREY CLUB 


Velthemia 384 

Verbena 540; prostrata 490 

Viburnum 83; Rafinesquianum 

Vicia Faba 178 

Viola 115, 116, 137; arenaria 19; conspersa 
30, 32, 116, 128-133, 135; mirabilis 
19; papilionacea 19, 32, 116, 
128, 135; riviniana 19; rotundifolia 
175; sylvatica 

Vitellaria mammosa 344 

Vriesia duvaliana 538 


Washingtonia 484; obtusa 

WHEELER, Louts C., Revision the Euphor- 
bia polycarpa group the Southwestern 
United States and adjacent Mexico; pre- 
liminary treatment 397, 429 

R., Further fossil studies the 
Two Creeks Forest Bed, Manitowoc County, 
Wisconsin 317 

P., Pollen grains the identi- 


fication and classification plants. VII. The 
Ranunculaceae 495 

genus Amsonia 

Wound responses Ficus australis 477 


Xanthorrhea 343; hastilis 344 

Xanthorrhiza 504, 505; apiifolia 498, 
505; simplicissima 505 

Xylomites Cycadeoideae 419 


493 


Zea 13, 119, 371; mays 15, 31, 137, 138, 170, 
173, 179, 227, 297, 370, 371, 374, 377, 380, 
539 

Zebrina pendula 285, 288, 293 

Zephyranthes 46, 358 

Zinnia 543 

Zostera 244; marina 361 

Zschokkea 176 

Zygastates octavioreisii 542 

Zygorhizidium Willei 471 
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DIRECTORY 
DEALERS 


MATERIALS SCIENCE 


The firms listed the following pages represent 
reputable dealers materials for the laboratory, 


library, greenhouse, field and garden. 


Before you make your purchases consult these 


firms. 


You are assured courteous treatment and 


ample discount. 
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Chemicals and Chemical 
Reagents Inspire Confidence 


stock unusually complete line Tested Purity Reagents according 
the specifications the American Chemical Society (A.C.S.). 


Chemicals are packed Sealed Bottles with Molded Com- 
position Screw Caps. 


Our stocks Chemicals, Drugs, etc., are the most varied America. 
Our 473 page chemical catalog lists over 13,000 items. 

Attention directed our stock Eastman Organic Chemicals, Na- 
tional Aniline Biological Dyes and Difco Biological Preparations. 
Thousands liters standard solutions are made yearly our 
laboratories. 

Our reputation for supplying chemicals and chemical reagents the 
finest grade has been built through years 


Advise detail your requirements and will send catalogs 
special information. 


EIMER AMEND 


Est. 1851 Inc. 1897 
Headquarters for Laboratory Apparatus and Chemical Reagents 
Third Ave., 18th 19th St. 

New York, N.Y. 


Lavishly Illustrated Color 


HOMER 
HOUSE 


Includes hundreds 
photographs 
American wild 
flowers taken 
the field their 
native habitats, un- 
der the direct su- 
pervision Dr. 
House, State 
Botanist New 
York. 


“Wild Flowers” based work originally issued the State New York, 
and the illustrations are reproduced permission the State Board Regents. 
for this reason that the book, which under ordinary publishing conditions would sell 
for $25.00, can produced for the exceedingly low price $3.95. 

The book size, and has 362 pages text and index, 364 color plates, 
number half-tones, and line drawings showing the structure flowers and 
plants. 


Send for your copy “Wild Flowers” today— 
Price—$3.95 


NEW YORK SCIENTIFIC SUPPLY CO. 
(Formerly New York Biological Supply Co.) 


111-113 East 22nd Street New York, N.Y. 
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This one the plates our catalog No. 


BOTANY MODELS 


Our enlarged and dissectible botany models are all the product 
the internationally famous house 


BRENDEL, founded 1866, 


for whom are exclusive agents U.S.A. and Canada. 


Cat. No. 54X Botanical and Zoological Charts will also 
gladly sent request 


CLAY-ADAMS COMPANY 


East 26th Street New York City 
VISIT OUR DISPLAY ROOMS AND MUSEUM 


Best Results 


Non-Corrosive 


Microscopic 


LIDES and 


Non-Corrosive 


Not Fog 


/ 
/ 


our Dealer, write (giving name) 


MADE 


Dozen $1.80 2.40 3.00 3.30 4.50 8.40 


*Sizes may assorted obtain dozen price. dozen lots de- 
duct 10%. Larger quantities prices request. 


extra charge for packing. Minimum order $2.50. All 
shipments will made express, charges collect. Individuals 
please send remittance with order unless credit responsibility has 
been established with us. 


CLAY-ADAMS COMPANY 


Manufacturers and Importers Models, Charts, 
Specimens and Supplies 


East 26th St., New York 


¥ 
Assured wit 
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YOU CAN BETTER LETTERING 


WITH 


WRICO 


LETTERING 
GUIDES 


Save 50% Lettering 
Costs 


training lettering 
experience required 


order that every Botanist may learn the advantages using WRICO Lettering 
Guides improve the lettering charts graphs, bulletins, manuscripts, lantern 
slides, etc., will send set WRICO Guides any responsible scientist, any- 
where the United States, approval for ten days OUR RISK AND 
EXPENSE. 

you are not thoroughly familiar with WRICO, this your opportunity find 


Write for complete information and catalogue TB-112 with set charts show- 
ing exact reproductions characters and numerals made with the styles 


and sizes WRICO. 


WARREN-KNIGHT 


136 12TH ST., PHILADELPHIA, PA., 
For special new lettering guides for MIMEOGRAPH ask for Catalogue TBM-112 


Chronica Botanica, the year-book plant science, has been designed bring together the 
research programmes all laboratories, experimental stations, herbaria, botanic gardens, etc., 
give résumé every April the professional and personal news the past year and promote 
co-operation between workers the various branches plant science every possible way. 


Chronica Botanica deals not only with general botany, taxonomy, ecology, etc., but also with agri- 
culture, agronomy, forestry, horticulture, phytopathology, genetics, plant breeding, microbiology, 
soil science, agricultural bacteriology and chemistry, plant-biochemistry and pharmacognosy. 


Chronica Botanica contains complete. annotated and up-to-date list all laboratories, experi- 
mental stations, herbaria, botanical gardens and societies connected with every branch of plant 
science. Special sections are devoted the International Botanical Congress and other inter- 
national congresses, committees and societies. also includes almanac events, past, present 
and future, section for correspondence, notes new_ periodicals, lists new and changed 
addresses and indices names plants, persons and societies. 


Chronica Botanica sends questionnaires every December the Directors all botanical labora- 
tories, experimental stations, herbaria and gardens and the Secretaries all botanical societies. 
Answers must reach the Editor before the end January; impossible use information 
received after that date. 


CHRONICA BOTANICA published every April single volume about 400 pages, 
with numerous illustrations, bound cloth. Annual subscription 15.-, postage extra. 
For prospectus, sample pages and further information, apply the 
and Publishing Office, P.O. Box Leiden, Holland. 


This year-book the first and only one its kind: contains vast hitherto unavail- 
able information. answers hundreds questions which you have previously had leave 
unanswered, though they were the greatest importance for your work. annual subscription 
will well repay cannot afford without the latest issue the “Chronica.” 
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only does 

items cover your needs the botanical 

items are 


technic and new 
ollection each month: addi- 
items are offered 


Consider the following 


constantly made 
tional steg 
ever beco 
recent 


The first 
slides 


the embryo 


the new findings Dr. Craigie 
the history Puccinia were 
announced, offered slide showing 


istological reagents 
fixative, 


The adaptation 
but 
sodium 
stain and many ott 


moderate prices demo 
structures fruiting Fucus 
and the woody 


merchandising method which thrifty 
secure difficult 
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and trial order, sent 
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and service. 


EPI 
CONDENSERS 
for 


Mirror 


3 
+ 


Darkground and 


4 
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Bright-field 
illumination 
incident light 


Five types accessories for illumination incident light are 


available meeting all requirements and usable all standard 


microscopes 


CONDENSER 


triple revolving nosepiece, bright 
and dark field illuminating device 


azimuth diaphragms, color filters, three-8-volt 
lamp bulbs, three conclave 90.50 
Achromatic Objectives 5.3 
Achromatic Objective na. 0.30 20.00 
Achromatic Objective n.a. 


$156.50 


Ask for Catalog Micro 476 


CARL ZEISS, INC. 
485 FIFTH AVENUE, NEW YORK 


GEORGE BANTA PUBLISHING COMPANY, MENASHA, WISCONSIN 
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